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TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS

Attachment VIl
Program Listing

REDBVBPERRRADBRBRBBRBDRORRBREDRRBDNGRBDRBBDBRBBERTRDBERDRBRRRBOB000MAN

FINITE-DIFFERENCE MODEL MAN

FOR MAN

SIMULATION OF GROUND=WATER FLOW MAN

IN TWO DIMENSIONS MAN

MAN

BY Po, Co TRESCOTTs G, Fo PINDER AND S, P, LARSON MAN

Ue Se GEOLOGICAL SURVEY MAN

SEPTEMBER: 1975 MAN

BB RSB RN BB ARG DR RN D BRSO ORBDERNONRDNNRRN BT RRDRBRERIDBOINBNOOONDORARMAN
MAIN PROGRAM TO DIMENSION DIGITAL MODEL AND CONTROL SEQUENCE MAN
OF COMPUTATIONS MAN
SPECIFICATIONS! MAN
REAL %4KEEPIMyHEADNG (32) MAN
REAL “BPHI¢GsBEYTEMPZyYY MAN
INTEGER RePyPUSDIMLIDIMWsCHK sWATERsCONVRTyEVAP 9 CHCK9PNCHyNUMsHEADsMAN
1CONTRyLEAKIRECHSIPsADI MAN
MAN

DIMENSION Y(T0000)s L(37)9 IFMT1(9)s IFMT2(9)s IFMTI(9) s NAME (99) ¢MAN
1 YY(l) MAN
EQUIVALENCE (YY(1)sY (1)) MAN
MAN

COMMON /SARRAY/ VF4(11)sCHK(15) MAN

COMMON /ARSIZE/ 12+JZsIPeJPoIRWJRIICIJCITIL oJLISsJSeTHsIMAX,IMX]1 MaN
COMMON /SPARAM/ WATER.CONVRT4EVAP¢CHCK yPNCHsNUMsHEAD yCONTRIERORILEMAN
1AKsRECHsSIPoUsSSeTToTMINSIETDISTIQETIERRy TMAXsCDLTsHMAX 9 YDIM WIDTHsMAN
2NUMS s LSORADI 9y DELT s SUMySUMP s SURSsSTORE+TESTHIETQOBIETODFACTXFACTYsMAN
3IERRoKOUNT o IFINAL oNUMT o KT o KPsNPERoKTHo ITMAX s LENGTHoNWEL s NWsDIMLyDIMAN

4MWeUNOL s INOL9RyPIPUsI9JsIDK]l s IDK2 MAN
MAN

DATA IFMT1/4H(1HOs4HeISss4HIOEL96H)a3/94H(1H 96HeSX994HI0ELe4H1,3)MAN
194H) / MAN
DATA IFMT2/4H('0%94HsI2990H2X9294H0F6,94H1/(S596HX92006HF6,144H)) MAN
le6H / MAN
DATA IFMT3/74H(1HOs4HeISes4HLGFGs4H S/ (s4H1H 994HEX 01 94HGF9444HS)) MAN
lo4H / MAN
DATA NAME/284H 24H STO94HRAGEs4H COEs4HFFICoOHIENT4%4H v4H MAN
1 Tes4HRANS4HMISSe4HIVIToGHY s 2%4H Yy As4HQUIF 94HER He4HYCMAN
2RA+4HULICs4H CONs4HDUCTs4HIVIT4HY 24H s4H As4HQUIF9s4HER RByMAN
34HASE +GHELEV.4HATIO04HN 2 JN4H 14K Ss4HPECI94HFIC »4HYIEL 44MAN
4HD v4®4H s4HAQUI »4HFER +4MHTOP J4HELEVs4HATIOW4KN v4H v4HMAN
SCONF s 4HININs4HG BEs4HD HY94HDRAUGKHLIC 94HCOND9GHUCTIZ4HVITY¢34%4H MAN
6 s4H RIVIGHER He4MHEAD 44%4H v4H Co4HONFI o4 HNINGy4H BEDy4H TMAN
THI s4HCKNE s 4HSS ¢2%4H YY,] LeGHAND o+4HSURF 94HACE 24HELEVeSGHATIMAN
809 4HN 1304 H 94H ARE94HAL RISGHECHAI4HRGE ¢s4HRATE »2%4H / MAN
MAN

DEFINE FILE 2(14+26243UsKKK) MAN
.....................l..........'..........‘..'.'...........'..‘..M‘N
MAN

ee=READ TITLEJPROGRAM OPTIONS AND PROGRAM SIZE===- MAN
READ (Ry370) HEADNG MAN
WRITE (P+360) HEAONG MAN
READ (R93B0) WATERILEAKICONVRTSEVAPIRECHeNUMSyCHCK9PNCHo IDK19IDK29MAN
INUMSHEAD MAN

WRITE (P9390) WATERILEAKsCONVRTIEVAP+RECHINUMSyCHCKsPNCHy IDK1y IDKZMAN
1oNUMoHEAD MAN

170
180
190
200
210
220
230
240
2%0
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
4S0
500
510
520
530
540
550
560
570



20

30

40

50

60

70

80

90

100

110

120

130

140

FINITE-DIFFERENCE MODEL FOR AQUIFER SIMULATION

Program listing—Continued

79

IF (NUMSEQeCHK(11) ¢ORNUMS,EQ.CHK (12) 4ORJNUMS,EQ,CHK(13)) GO TO 2MAN 580

10

WRITE (P+350)

SToOP

READ (R+320) DIML+DIMWoNWITMAX

WRITE (P+340) DIMLyDIMWINW,ITMAX

»==COMPUTE OIMENSIONS FOR ARRAYS=e=

I1Z=DIML

JZ=D 1MW
IH=MAXO0 (1 9NW)
IMAXSMAXO (DIML+DIMW)
1SI2aDIML*DIMW
ISUM=2#]S1I2+1
IMX1=ITMAXs1
L(l)=}

DO 30 I=2¢4
ISUMISUMe2#IMAX
DO 40 I=Se16
L(I)=ISUM
ISUM=ISUMeISIZ
IF (WATER(NE.CHK(2)) GO TO 60
DO S0 1I=17419
L{1)=1ISuM
ISUMzISUMeISIZ
IP=DIML

JPaDIMW

60 70 80

DC 70 I=17,19
L(I)=sISUM
ISUME]SUMe}

IP=]

JP=]

IF (LEAKSNE,CHK(9)) GO TO 100
D0 90 I=20.22
L(I)=ISUM
ISUM=]ISUM+ISI?
IR=DIML

JREDIMW

G0 TO 120

DO 110 I=20422
L(I)=ISUM

ISUM=ISUMe]

IR=}l

JR=1

IF (CONVRT(NE,CHK(T)) GO TO 130
L(23)=ISUM

ISUMEISUMeISI2

ICaDIML

JCz=D IMwW

GO TO 140

L(23)=aISUM

ISUMISUMe]

IC=]

JC=]

IF (EVAPNE.CHK(6)) GO TO 150
L(264)=ISUM

ISUM=ISUM+[S1Z

IL=DIML

JL=DIMw

GO TO 160
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750
800
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830
840
8s0
860
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8S0
S00
910
920
930
940
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9€¢0
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MAN1000
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TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS

Program listing—Continued

L(24)=ISUM MAN1200
ISUMSISUMe) MaNl21l0
IL=]) MAN1220
Jis] MAN1230
IF (NUMS.NE,CHK(11)) GO TO 180 MAN1240
D0 170 I=25,28 MAN1250
L(I)=ISUM MAN1260
ISUMaISUM+ISTZ MAN1270
IS=DIML MAN1280
JS=DIMK MAN12S0
GO TO 200 MAN1300
DO 190 [=25.28 MAN1310
L(I)=ISUM MAN1320
ISUM=ISUMe] MAN1330
1s=1 MAN1340
JS=1 MAN1350
D0 210 1=229,3) MAN1360
L(I)=ISUM MAN1370
ISUMEISUMeDIMW MAN1380
DO 220 1=32,+33 MAN13G0
L(I)=sISUM MAN1400
ISUMaISUM«DIML MAN1410
L(36)=ISUM MAN1420
ISUM=ISUMIH MAN1430
L(35)=ISUM MAN1640
ISUMSISUMe 201N MAN14S0
IF (MOD(ISUMs2) o EQ.0) ISUMEISUMe] MAN1460
CONTINUE MAN1470
L(36)=TSUM MAN1480
ISUM=ISUMe28 IMAX MAN14S0
L(3T)=ISUM MAN1S00
ISUMSISUMeIMX] MAaN1S10
WRITE (Ps330) ISUM MAN1520

MAN1530
===PASS INTIIAL ADDRESSES OF ARRAYS TO SUBROUTINESwe= MAN1S40

CALL DATAL(Y (LA oY (LA(TI)oY(L(B)IoY(L(I) )oY (LILO)) oY (L(11)) oY (L (., MAN1550
12029 YALA13) ) o YUL(14) )oY (LC1S) )oY (L1 oY (L(IT)) oY (L(18))yY(L(19))IMAN]ISED
2oY(L(20) )oY (L(21)) oY (L(22)) oY (L(23)) oY (L(24))9Y(L(29))sY(L(32))9Y(MANLISTO
3L(34) )oY (L(3S))) MAN1580

CALL STEP(Y (LAY ) oY (LU(S))oY(LU(T)) oY L(B)) oY (LIS oY (L(14)) oY (L(17IMANLISSO
D)o Y(L(18)) oY (L(23)) oY (L(29)) oY (L(I0)) oY (L(32))sY(L(36)),Y(L(35)),YMAN16OO
2L (371 MAN1610

IF (NUMSSEQ.CHK(11)) CALL SOLVEL(Y(L (1)) oY (LE2))oY(L(3))oY(L(4))YMANLG2D
LOLASH) oY (L (6o YL (T) I oY LL (I )oY IL(12)) oY (L(Y3)) oY (L(14))Y(L(15))MANL1630
2oY(LC16) )oY (L (25)) 0¥ (LI26)) oY (L(2T)) oY (L(28)) oY (L(29))sY(L(31))sY(MANL64D
3L(32)) oYL (3 ) o Y(L(ITI) o Y(LCLO) )oY (L (11D Yo Y(L(24)) oY (L(19))9Y(L(2ZMAN16SO
43))9Y(L(20)) oY (L(22)) Y (L(21))) MAN1660

IF (NUMSGEG,CHK(12)) CALL SOLVE2(Y(L(1))aY(L(2))sY(LU3))oY(L(4))9sYMANLIETO
LAL(S) oY (LI oY (LAT) )oY (L(9) )oY (L(12)) oY (L(13)) oY (L(14)) Y (L(15))MAN16EO
2oY(L(16)) oY (L(25)) oY (L(26))9Y(L(27)) oY (L(28))9Y(L(29))9Y(L(31))sY(MAN16SO
3L(32) )oY (LI s Y(LIIT)IIoY(LCLOI) o YAL(IL) D oY (L(24))0Y(L(1S9))sY (L (2MAN1TO0
43))9Y(L(20))eY(L(22))aY(L(21))) MAN1710

IF (NUMSJEGQ4CHK(13)) CALL SOLVEI(Y(L(1))sY(L(2)) oY (L(3))oY(L(4))+YMANLTZO
LCLES) ) oY (LCE) ) o YIL(TI) oY (L)) oY (L (12D oY (LCL13))aY(L(14)) oY (L(15))MANLTIO
2oY(LU16) )oY (L(25))aY(L(26)) oY (L(2T)) oY (L(28))9sY(L(29))9Y(L(31))sY(MANLT4O
AL(32))9Y(L(33)) oY (LU(36)) s Y(L(3T)) oY (L(I0I)oY(L(I1)) oY (L(24))9Y(L(IMANLITSO
49) )oY (L (23) )oY (L(20)) oY (L(22))9Y(L(21))) MAN1T760

CALL COEF(Y(LU(L))oY(L(S))oY(L(O6)) oY (LTI oY(L(B))oY(L(D))yY(L(10)IMANLTTO
ToY(L (LX) )oY (L(12)) o YAL (L&) )oY (LCIS) )oY (LC16))sY(L(1T))oY(L(18)) Y (MANLITEO
SLUIS)) oYL (20)) oY (L(21)) oY (L(22)) oY (L(23)) oY (L(24)) Y (L(29)) Y (L (3MANL1TSO
32 MAN1800
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FINITE-DIFFERENCE MODEL FOR AQUIFER SIMULATION 81

Program listing—Continued

CALL CHECKI(Y(LC(L1))oY(L(S)) oY (LB eY(L(T))aY(L(9))aY(L(10)) Y (L(IMAN]1BLO
LD oYL (12)) oYL (13D ) oY (L(14) )oY (LI1S)) o Y(L(IT))aY(L(18)) oY (L(19))IMAN1IB2O
2eY(LE20) )oY (L(21)) oY (L(22)) oY (L(23) )oY (L(24)) oY (L(29))eY(L(32))) MAN1BIO

CALL PRNTAT(Y(L(L)) oY (L(B))oY(L(S))oY(L(12))oY(L(14))sY(L(28))sY(LMAN]B4O

1(32))) MAN1850
.'.I..I..‘...'..0'............0.'.......-.Q.............l...OOQOOOMANIBGO
MAN1870

===START COMPUTATIONS»e= MAN1880
BHRBORBRAORBBDDBDOIBORNBND MAN]1890
===READ AND WRITE DATA FOR GROUPS I] AND lll~me- MAN1900
CALL DATAIN MAN1910
CALL ARRAY(Y(L(12))sIFMT3sNAME(1)s2) MAN1920
IF (WATERLEQ.CHK(2)) GO TO 240 MAN1S30
CALL ARRAY(Y(L(S)) ¢ IFMT3oNAME(10)+3) MAN1940
GO TO 250 MAN]19S0
CALL ARRAY(Y(L(17))9sIFMTIoNAME(19) +4) MAN1960
CALL ARRAY(Y(L(18))sIFMT29NAME (28),+5) MAN1970
CALL ARRAY(Y(L(19))9IFMT3IyNAME (3T)+6) MAN1980
IF (CONVRTGEQ,CHK (7)) CALL ARRAY(Y(L(23))sIFMT2sNAME (46),T) MAN19S0
IF (LEAKNE.CHK(9)) GO TO 260 MAN2000
CALL ARRAY(Y(L(20))+IFMT1sNAME (55),8) MANZ2010
CALL ARRAY(Y(L(21))+IFMT2,NAME (64),9) MANZ2020
CALL ARRAY(Y(L(22))9IFMT24NAME(T73)+10) MAN2030
IF (EVAP.EQ.CHK(6)) CALL ARRAY(Y(L{24))sIFMT2sNAME (82)+11]) MANZ2040
IF (RECHeEQ.CHK(10)) CALL ARRAY(Y(L(13))IFMT1sNAME(S1)+12) MAN2050
CALL MDAT MAN2060
. MAN2070

wewINITIALIZE TRANSMISSIVITY VALUES IN WATER TABLE PROBLEM=e=- MAN2080
KT=0 MAN20SO
IF (WATERGEQ.CHK(2)) CALL TRANS MAN2100
MAN2110

ew=COMPUTE ITERATION PARAMETERS=~- MAN2120
IF (NUMS.EGQ.CHK(11)) CALL ITER] MAN2130
IF (NUMS,EQ.CHK(12)) CALL ITERZ2 MAN2140
IF (NUMS.EG.CHK(13)) CALL ITER3 MAN2150
MAN2160

«e=INITIALIZE PARAMETERS FOR ALPHAMERIC MAP=== MANZ2170
IF (CONTRLEQ.CHK(3)) CALL MAP MAN2180
MAN2190

«=wCOMPUTE T COEFFICIENTS FOR ARTESIAN PROBLEMw== MANZ2200
IF (WATERJNE.CHK(2)) CALL TCOF MAN2210
MAN2220

-==READ TIME PARAMETERS AND PUMPING DATA FOR A NEW PUMPING PERIOD=MAN2230
CALL NEWPER MAN2240
MAN2250

KT=0 MAN2260
IFINAL®O MAN2270
1ERR=0 MAN2280
MANZ2S0

«=«START NEW TIME STEP COMPUTATIONSe=- MAN2300
CALL NEWSTP MAN2310
MAN2320

ee=COMPUTE TRANSIENT PART OF LEAKAGE TERM=== MAN2330
IF (LEAK.EQ.CHK(9) ANDsSS«NE,0.) CALL CLAY MANZ2340
MAN2350

-==ENTER APPROPIATE SOLUTION ROUTINE AND COMPUTE SOLUTION==e MAN2360
IF (NUMS.EG.CHK(11)) CALL NEWITA MAN2370
IF (NUMS.EQ.CHK(12)) CALL NEWITB MANZ2380
IF (NUMS.EQ.CHK(13)) CALL NEWITC MAN2360
MANZ2400

we=CHECK FOR STEADY STATE AND PRINT OUTPUT AT DESIGNATED MAN2410
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Program listing—Continued

TIME STEPS=w= MAN2420
CALL STEADY MAN2430

) MANZ440

e=eLAST TIME STEP IN PUMPING PERIOD 7ee= MAN24S0

IF (IFINALJNE,1) GO TO 280 MaN2460
MAN26470

eseCHECK FOR NEW PUMPING PERIODw=w~- MAN2480

IF (KP.LT,NPER) 6O TO 270 MAN2450

, MAN2500

~==DISK OUTPUT IF DESIRED=== MAN2510

IF (IDK2.NE.CHK(15)) GO TO 290 MAN2520
CALL DISK MAN2530
MAN2540

~==PUNCHED QUTPUT IF DESIRED=== MAN2550

290 IF (PNCHoNE.CHK(1)) GO TO 300 MAN2560
CALL PUNCH MAN2570
MAN2580

~=4CHECK FOR NEW PROBLEM=== MAN25S0

300 READ (Ry320+END=310) NEXT MAN2600
IF (NEXT.EQ,0) GO TO 10 MAN2610

310 STOP MAN2620
....O.Q.....l.l.......l.!.'.............c..Ol'l..!l..oOQ.O'O.‘O..OMAN263°
MAN2640

ceaFORMATS~e= MAN2650
cmcsenerrtes e rreatrecs e e eeecreeraeenseseresanrenrenacnnaceesMAN2660
MAN2670

MAN2680

320 FORMAT (4I10) MAN2690
330 FORMAT ('0'+54Xs*WORDS OF Y VECTOR USED =%417) MAN2700

340 FORMAT ('0'962Xs *NUMBER OF ROWS =',15/60Xs*NUMBER OF COLUMNS =?,I5MAN2710
1/9%+ *NUMBER OF WELLS FOR WHICH DRAWDOWN IS COMPUTED AT A SPECIFIECMAN2720
2 RADIUS =7,154/939Xs "MAXIMUM PERMITTED NUMBER OF ITERATIONS =',IS)MAN2730
350 FORMAT ('=1t436X9'NO EQUATION SOLVING SCHEME SPECIFIEDs EXECUTION TMANZ2740
1ERMINATED /37X 58 (01)) MAN27S0
360 FORMAT ('1%960X9*'Ue Se Go So?//5S5Xs'FINITE=DIFFERENCE MODEL */65X+*MAN2T60
1FORY/S1Xe tSIMULATION OF GROUND=WATER FLOW'//60Xs"JANUARY,y 1975¢//1MAN2TTO

233('%1)/001,32A4//7133(%81)) MAN2780
370 FORMAT (20A4) MANZ27S0
380 FORMAT (16(A4y1X)) MAN2800
390 FORMAT ('=SIMULATION OPTIONS: *4]13(A4s4X)) MaN2810
END MANZ2820=~
SUBROUTINE CATAI(PHI¢STRTySURT+TsTRsTCsS+QREsWELLsTL+SL+PERM9BOTTCOAT 10
IMsSYoRATEyRIVER s Mo TOP s GRND + DELX 3 DELY o WR s NWR) DAT 20
READ AND WRITE INPUT DATA DAT 40
R PRSP IPR S g T 1 S0

DAT &0

SPECIFICATIONS! DAT 70
REAL *8PHI+DBLE+XLABELsYLABELsTITLEsXN]1sMESUR DAT &0
REAL *4M DAT SO
INTEGER RoPoPUIDIMLsDIMWICHKsWATERyCONVRTyEVAPyCHCK9PNCHyNUMIHEADSDAT 100
1CONTR9LEAKIRECHSIPsADI DA; }10

DA 20

DIMENSION PHI(IZ+J2)e STRT(IZ9JZ)s SURI(IZeJZ)s T(IZeJZ)s TR(I1ZyJ20AT 130
19 TC(IZ9dZ)s S(I20JZ)s QRE(I129JZ)s WELL{IZsJ2)s TL(1Z9JZ)s SL(IZ+DAT 140
2JZ)s PERM(IPsJP)s BOTTOM(IPsJP) s SY(IPsJP)s RATE(IRsJR)s RIVER(IRsDAT 150
3JR)» M(IRsJR)s TOP(ICsJC)s GRND(ILsJL)s DELX(JZ)» DELY(IZ)» WR(IH)DAT 160

4o NWR({IHs2)e A(IZoJZ)s IN(9)s IFMT(9) DAT 170
DAT 180
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Program listing—Continued

COMMON /SARRAY/ VF4(11)9sCHK(1S) DaT
COMMON /SPARAM/ WATERyCONVRTGEVAPsCHCK ¢PNCHINUMsHEADsCONTReFRORWLEDAT
1AKoRECHSSIPoUsSSeTTyTMINIETOISTIQETIERRyTMAXsCOLTosHMAX 9 YDIMyWIDTHyDAT
2NUMS sLSORJACT 9DELT s SUMySUMP 9y SUBSsSTORE s TESTHETQBsETADWFACTXWFACTYDAT
JIERRyKOUNT o IFINAL sNUMT o KT o KP ¢ NPERIKTH o ITMAX s LENGTHoNWEL s NWoDIMLoDIDAT
GMW o UNOL s INOLYR9PIPUS I 9 Je IDK19IDK?2 DAT
COMMON /CK/ ETFLXTsSTORTIQRET¢CHSToCHDTsFLUXTsPUMPT CFLUXToFLXNT DAT
COMMON /PR/ XLABEL(3)+YLABEL (6) o TITLE(S) ¢XN19MESURsPRNT (122) ¢+BLANKDAT
1(60)+DIGIT(122) 4 VFY1(6)9VF2(6) oVFI(T) s XSCALEWDINCHoSYM(1T7)9XN(100)+DAT

2YN{I) oNA(G) oNLoNZ2oNI 9 YSCALEWFACT1FACT2 DAT
COMMON /ARSIZE/ 1Z9JZoIPoJPIIReJRIICHIUCITIL oJL o ISeJUSeIHsIMAX IMX] DAT
RETURN DAT
.....‘.'.........'....QI........’.......Q....‘.....'..............DAT
BRIV RBIROBEBDORDDEN DAT
ENTRY DATAIN DAT
BERBINRENBRRRDORNNDS DaAT
DAT
e==READ AND WRITE SCALAR PARAMETERS=== DAY
READ (R¢S00) CONTRyXSCALEsYSCALE'DINCHoFACT]1FACT29MESUR DAT
IF (CONTRL,EQ.CHK(3)) WRITE (Py610) XSCALE+YSCALEYMESURIMESURDINCHDAT
19FACT1FACT2 DAT
READ (R9490) NPERoKTH’ERRvEROR,SStGEToETDISToLENGTHoHNAXoFACTXoFACDA;
17Y DA
IF (ETDIST.LE.O,) ETDIST=], DAT
WRITE (P9520) NPERKTHIERRIERORISSIGETHETDIST+FACTXFACTY DAT
DaAT
-=«READ CUMULATIVE MASS BALANCE PARAMETERS=~=~ DAT
READ (Re600) SUMsSUMPPUMPT s CFLUXTsGRET+CHSTsCHDTsFLUXT9STORTHIETFLDAT
IXToFLXNT DAT
IF (IDK1.EQ.CHK{14)) GO TO 20 DAT
IF (SUM.EQ,0,0) GO TO 40 DAT
WRITE (P+480) SUM DAT
.'.......'....'.............‘.I............'.............‘........DAT
DAT
~==HEAD DATA TO CONTINUE PREVIOUS COMPUTATIONS READ HERE==~ DAT
mwwmwafFROM CARDS: DAT
DO 10 I=1sDIML DAY
READ (R9540) (PHI(IsJ)seJ=1leDIMW) DAT
WRITE (P9530) Io(PHI(Iod)oJd=1leDIMW) DaT
GC TO 40 DAT

=em===READ AND WRITE DATA FROM UNIT 4 ON DISK RATHER THAN CARDS: DAT

READ (4) PHI«SUMsSUMPIPUMPT 4CFLUXTQRET oCHSToCHOToFLUXTSTORTWETFILDAT
I1XToFLXNT DAT
WRITE (P+480) SuM DAT
DO 30 I=1.DIML DAT
WRITE (Pe530) Ie(PHI(IsdJ)eJd=1eDIMNW) DAT
REWIND 4 DAT
SO0 9P 000N CECONCROOENLIROOLOSIOENINSEOEOIPRNIPCSEDS STRT (STARTING HEAD) .........OOIDAT
READ (R+4S0) FACT+IVARCIPRNSIRECSyIRECD DAT
IF (JIRECS.EQ.1) READ (2'1) STRT DAT
IF ((IVAREQ.1eORIRECSEQal) s ANDeIPRNJNE.1) WRITE (Pe470) DAY
DO 80 I=1l+DIML DAT
IF (IVAR.EG,1) READ (Rs¢S40Q) (STRT(Isd)ed=1eDIMW) DaT
DO 70 J=1sDIMW DAT
IF (IRECS.EQ.1) GC TO 60 DAT
IF (IVAR.NE.1l) GO TO 50 DAT
STRT(I+J)=STRT(1sJ)#FACT DaT
GO TO 60 DAT
STRT(I+J)=FACT DAY
SURI(IeJI=STRT(IsJ) oar

T(I+J)=0, DAY
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Program listing—Continued

TL(IeJ)=0e DAT 760
SL(Is+J)=0e DAT 800
TR(IeJ)=0, DAT 810
TC(Ied)=0, DAT 820
WELL(Isd)=0.0 DAT 830
QRE(1eJ)=0. DAT 840
IF (SUMeEGeO0¢O0eANDeIDK]1oNESCHK(14)) PHI(I9J)=STRT(IsJ) DAY 850
IF (IVAREQ.0AND+IRECS.EQe0.OR,IPRN,EQ,])) GO TO 80 DAT 8€0
WRITE (P9530) I14(STRT(Ied)ed=19DIMW) DAT 870
CCNTINUE DAT 880
IF (IVARGNE,1ANDIRECSNE«1) WRITE (Ps420) FACT DAT 860
IF (IRECD.EQ.1) WRITE (2'1) STRT DAT 900
RETURN DAT Q10
DAT 920

-=~READ REMAINING ARRAYS FROM CARDS OR DISK (AS SPECIFIED IN THE DAT 930
_OPTIONS) AND WRITE THEM ON DISK IF SPECIFIED IN THE OPTJONS~~= DAT 940
LT TR DAT 950
ENTRY ARRAY (A9 IFMToINeIRN) OAT 9640
SRBBROEBBORDBON DAT 970
READ (Ry490) FACTsIVAR+IPRNyJRECSsIRECD DAT 980
IK=4# [RECS+2#IVAR+IPRN+] OAT 960
GO TO (90+90¢1109110+140+140)y IK DAT1000
DO 100 I=1+DIML DAT1010
DO 100 J=1sDIMW DaTl020
A(lsJ)mFACT DAT1030
WRITE (P»430) INSFACT DAT1040
GO TO 160 DAT10S0
IF (IKsEQe3) WRITE (Py440) IN DAT1060
DO 130 I=1.DIML DAT1070
READ (Re510) (A(IsJ)oJ=1sDIMW) DAT1080
DO 120 J=1+DIMW DAT1090
A(TIed=A(Isy)eFACT DAT1100
IF (IKoEQe3) WRITE (PyIFMT) Ie(A(IoeJ)sJsleDIMW) DAT11l0
GO TO 160 DAT1120
READ (2t'IRN) A DAT1130
IF (IKeEQ,6) GO TO 160 DATI140
WRITE (Pvs640) IN 0aTl1l150
DO 150 I=1sDIML DAT1160
WRITE (PsIFMT) Ie(A(IsJ)oJ=1eDIMW) DAT1170
IF (IRECDL,EQ.1) WRITE (2¢'IRN) A paTileo
RETURN DAT1190
DAT1200

~==INSERT ZERG VALUES IN THE T OR PERM MATRIX AROUND THE DAT1210
BORDER OF THE MODEL==- DAT1220
XYY Y Y Y CAT1230
ENTRY MDAT DAT1240
RBRTBBADINDLOD DAT1250
DO 180 I=1+DIML DAT1260
DO 180 JUs1l+0IMW DAT1270
IF (WATERLEQ.CHK(2)) GO TO 170 DAT1280
IF (1eEQeleOR I EQ.DIML,ORULEQe1sCRJLEQ,DIMN) T(I»J)=0, DAT1290
60 TO 180 DAT1300
IF (1eEQelaORLIEG.DIMLI,OR,ULEQs1+0RJ,EQ.DIMW) PERM(I,J)=0, DAT1310
CONTINUE DAT1320
00000000900 0008080000000 00O0CCCRRTOTDP DELX'DELY OOOOIQ.I..Q.Q!C..'.....DAT1330
READ (Rs490) FACTsIVAR«IPRNyIRECSsIRECD DAT1340
IF (IRECS.EGC.1) 6O TO 210 DAT13%50
IF (IVAR+EQ,1) READ (R+490) DELX DAT1360
DO 200 J=1+D1IMW DAT1370
IF (IVAR.NE,1) GO T0 190 DAT]1380
DELX (J)=DELX (J)®FACT DAT13S0
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Program listing—Continued

GO T0 200 DAT1400
DELX(J)=FACT DAT1410
CONTINUE DAT1420
GO TQ 220 DAT1430
READ (2°'13) DELX DAT1440
IF (IRECD.EQ.1) WRITE (2'13) DELX DAT1450
IF (IVARCEQolsOR(IRECS+EQe1+ANDIPRN,NEL]1) WRITE (P¢550) DELX DAT1460
IF (IVARNE<)AND IRECS,NE,1) WRITE (Py450) FACT DAT1470
READ (R+490) FACTsIVARIIPRN9IRECSsIRECD DAT1480
IF (IRECS.EQ,1) GO TO 250 DAT1490
IF (IVARGEG.1) READ (R»490) DELY DAT1500
DO 240 I=]1,0IML DATI1S10
IF (IVAR.NE.1) GO TO 230 DAT1520
DELY (I)=DELY(I1)®FACT DAT1530
GO TO 240 ’ DAT1540
DELY (I)=FACT DAT15S0
CONTINUE DAT1560
60 TO 260 DAT1S70
READ (2'14) DELY DAT1S80
IF (IRECD.EQel) WRITE (2'14) DELY DAT1590
IF (IVARJEQelsORIRECS.EQel+sANDIPRN4NE.]1) WRITE (Ps560) DELY DAT1600
IF (IVAReNE«1¢ANDeIRECS.NE,]1) WRITE (Py460) FACT DAT1610

DAT1620
=== INITIALIZE VARIABLES==~==- DAT1630
JNO13DIMW=] DAT1640
INO1=DIML=~1 DAT1650
IF (LEAKJNE.CHK(9) ,OR,SS.NE.Os) GO TO 280 DAT1660
DO 270 I=24+INO1 DAT1670
DO 270 J=2+JNO1 DAT1680
IF (M(IsJ)sEQ.04) GO TO 270 DAT1690
TLIs I =2RATE(T o)) /MITd) DAT1700
CONT INUE DAT1710
ETQB=0,0 DaT1720
ETQD=0.0 DAT1730
SUBS=0.0 DAT1740
U=l.0 DAT1750
TT=20,0 DAT1760
TMxMINO (6#DIMWe4 4 ]124) DAT1770
IM= (132=1IM)/2 DAT1780
VF4(3)=DIGIT(IM) DAT17S0
VF4(8)=DIGIT(IMeS) DAT1800
WIDTH=0, DAT1810
DO 290 J=2,JNO1 DAT1820
WIDTH2WIDTHSDELX (J) NAT]1830
YDIM=0, DAT1840
00 300 I=2.INQ1 DAT18S0
YDIM=YDIMeDELY (1) DAT18€0
RETURN DAT1870
.0.....0..0.'......'.0.....C.O...l.'..‘l..Qll..l...Q..ODOOOCOQQQOODATIBGO

DAT1880
~==READ TIME PARAMETERS AND PUMPING DATA FOR A NEw PUMPING PERIOD-DAT1S00
BRBUBERAVOBRBDBORS DD NN DAT[QIO
ENTRY NEWPER DAT1920
BRVBBVIBBRVRBVBLRRERBRBDY DAT1930

DAT1940
READ (R9490) KPyKPML oNWEL + TMAXeNUMTCDLTH DELT DAT1950

DAT]1960
=»=COMPUTE ACTUAL DELT AND NUMTwee DAT1970
DT=DELT/24, DAT1980
TM=0,0 DAT19S0

DO 310 I=1sNUMT DAT2000
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Program listing—Continued

DT=aCOLT*DT

TMaTMeDT

IF (TM.GE,TMAX) GO TO 320

CONTINUE

GO TO 330

DELT=TMAX/TM®DELT

NUMT=]

WRITE (Ps570) KP+sTMAXsNUMTDELTCOLT
DELT=DELT#3600,

TMAX=TMAX®B86400,

weaINITIALIZE SUMPs STRTe SLs WELL AND WRe==
WRITE (P»580) NWEL

IF (KP,GT,XKFM]) SUMP=0,

DO 350 I=1+01IML

00 350 J=1,DIMW

IF (KP,EQ,KPM]1) GO TO 340

STRT(IsJ)sPHI(IsJ)

IF (LEAK.NEL.CKK(9)) GO TO 350

IF (M(I+J).EQ,0,) GO TO 350
SLIIsJ)=RATE(T 9 J)/M(TsU)#(RIVER(IsJ)=STRT (1))
WELL(IsJ)=0,

IF (NW,EQ,0) GO TO 370

DO 360 I=1.Nw

WR(I)=0,.

IF (NWEL.EQs0) GO TO 410

~==READ AND WRITE WELL PUMPING RATES AND WELL '‘RADI]=e=
KW=(

DO 400 IIslsNWEL

READ (R9490) IsJeWELL(IeJ)oRADIUS

IF (RADIUS.EQ,0.) GO TO 380

KiWzsKiwe]

IF (KW,GT,NW) GO YO 380

NWR (KWyl) =]

NWR (KWe2) =y

WR(KwW)=RADIUS

WRITE (P9590) IsJeWELL(IeJ) s WR(KW)

GO TO0 3990

WRITE (P¢5S0) TsJeWELL(IWU)

WELL (Tog)3WELL(TeJ)/(DELX(J)®DELY (]))
CONTINUE

RETURN

DAT2010
DAT2020
DAT2030
DAT2040
DAT2050
DAT2060
DAT2070
DaT20890
DAT2090
DAT2100
DAT2110
pat2lao
DAT2130
DAT2140
DAT2150
DAT2160
DAT2170
DAT2180
DAT2190
DAT2200
DAT2210
DAT2220
DAT2230
DAT2240
DAT2250
DAT2260
DAT2270
DaT2280
DAT2290
DAT2300
DAT2310
DAT2320
0aT2330
DAT2340
DAT2350
DAT2360
DAT2370
DAT2380
DAT23S0
DAT2400
DAT2410
DAT2420
DAT2430

€090 0 008060000000 000000000000astssosssnsssnssssscentsssesscsscsceeDAT2440

FORMATS!

DAT2450
DAT2460
DaT2470

-.-o----'--------------------—-—--—-----—----—--------------------DATz‘ao

FORMAT ('0'963Xe*"STARTING HEAD =14G15.7)

FORMAT ('0'¢41Xe9A849'=19G15,7)

FORMAT (*1'969X99A49/ 965X e "MATRIX?9/9S50X936(%="))
FORMAT ('0'972X9s'DELX 3'4615,7)

FORMAT ('0'9T2Xs'DELY =¢,4615.7)

FORMAT (*1'960Xs*STARTING HEAD MATRIX'/61X420(%*=*))

DAT2490
DAT2500
DAT2510
DAT2520
DAT2530
DAT2540
DAT2550
DAT2560

FORMAT ('1%940Xs' CONTINUATION = HEAD AFTER '9G20.79' SEC PUMPING DAT2570

11/42X+58(t=?}))

FORMAT (8G10,0)

FORMAT (A4+6X95G10.,09A8)
FORMAT (20F4,0)

DaT2580
DaT2590
DAT2600
DAaTZ2610
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Program listing—Continued

520 FORMAT ('0'+s51Xe*NUMBER OF PUMPING PERIODS =1'915/49Xs'TIME STEPS BDAT2620
1ETWEEN PRINTQUTS =2'4]5//51Xs'ERROR CRITERIA FOR CLOSURE ='9G15,7/4DAT2630
21X STEADY STATE ERROR CRITERIA ='9G15.,7//44Xe'SPECIFIC SDAT2640
3TORAGE OF CONFINING BED ='9G15.7/54X9'EVAPOTRANSPIRATION RATE =0 ,GDAT265¢
415,7/56Xs 'EFFECTIVE DEPTH OF ET ®14G15,7//22Xs "MULTIPLICATION FACTDAT2660
SOR FOR TRANSMISSIVITY IN X DIRECTION =?4G15.,7/63X+'IN Y DIRECTION DAT2670

6=14G15.7) DAT2680
530 FORMAT ('0'e12¢2X920F6,1/(5Xe20F6411)) DAT2690
540 FORMAT (8F10.4) DAT2700
S50 FORMAT (lH1446X940HGRID SPACING IN PROTOTYPE IN X DIRECTION/4TXe400AT2710
1¢'«9)//7(%0%912F10,0)) DAT2720
560 FORMAT (1H=346Xs40HGRID SPACING IN PROTQTYPE IN Y DIRECTION/4TX+400AT2730
1('=*)//7('0%412F10,0)) DAT2740

570 FORMAT ('=9450Xs 'PUMPING PERIOD NOo'sI69?1'9F10.20* DAYS*/51X+38('DAT2750
1=%)//53X ¢ *NUMBER OF TIME STEPS=',16//59Xs'DELT IN HOURS =tyF10.3//DAT2760

2S3X e *MULTIPLIER FOR DELY 3%,F10,3) DAT2770
580 FORMAT ('=t363Xel4e! WELLS'/65X99(?=1)//50Xe 199Xyt PUMPING RDAT2780
1ATE WELL RADIUS?/) DAT2790
590 FORMAT (41X42110+2F13,2) DaT2800
600 FORMAT (4620.10) DAT2810

610 FORMAT ('0'930Xs*'ON ALPHAMERIC MAP: /40X *MULTIPLICATION FACTOR FODAT2820
1R X DIMENSION 394G15.7/40X+s *MULTIPLICATION FACTOR FOR Y DIMENSION DAT2830
221 9G15,7/55X+ *MAP SCALE IN UNITS OF '4A11/50Xs*NUMBER OF ',A8,' PDAT2840
3ER INCH =%4G15,7/743X9 'MULTIPLICATION FACTOR FOR DRAWDOWN =',G15,7/DAT2850
44TXe "MULTIPLICATICON FACTOR FOR HEAD ='4G15,7) DaT2860

END DAT2870~

SUBROUTINE STEP(PHI+KEEP+STRTosSURIoToWELL +PERMyBOTTOMTOP+DELXsDDNSTP 10

1eDELYsWRINWRHITESTI) STP 20
INITIALIZE CATA FOR TIME STEPy CHECK FOR STEADY STATE, STP 40
PRINT AND PUNCH RESULTS STP S0

STP 70

SPECIFICATIONS: STP 80

REAL #8PHI+DBLEyDABSsTEST2¢DMAX]1 o XLABEL + YLABEL + XNl oMESURSTITLE STP 90

REAL #4MINSyMyKEEP STP 100

INTEGER RoPoPUyDIMLIDIMWICHK ¢y WATERsCONVRT 9EVAP 9 CHCK9PNCHoNUMIHEADSTP 110

1CONTRoLEAKIRECHsSIPyADI STP 120
STP 130

DIMENSION PHI(129J2Z)s KEEP(1Z9JZ)s STRT(IZ9eJZ)y SURI(IZeJZ) e T(1ZySTP 140
1JZ) s BOTTOM(IPsJP) s WELL(IZsJZ}s PERM(IPeJUP) s TOP(ICsJC)e DELX(JZ)STP 150

2y DDN(J2)s CELY(12)s WR(IH)s NWR(IHs2)s ITTO(200)s TESTI(IMX]) STP 160
STP 170
COMMON /SARRAY/ VF4(11)+CHK(1S) STP 180

COMMON /SPARAM/ WATERyCONVRTHEVAPyCHCK¢PNCHsNUMyHEADsCONTRsERORJLESTP 190
1AKsRECH»SIPsUsSSsTToTMINSIETDISTIQETIERRy TMAXsCOLT s HMAX 9 YDIM¢WIDTHsSTP 200
2NUMS s LSORACTI ¢ DELT+SUMsSUMP ¢ SUBS+STOREsTESTIETQBIETQDFACTXFACTY,STP 210
3TERReKOUNT ¢ IFINAL «NUMT o KT o KP yNPER oK THo ITMAXsLENGTHoNWEL ¢+NwoeRIMLoDISTP 220
4MW o JUNOL19INOLYRIPoPUSIeJs IDK1s1DK2 STP 230

COMMON /CK/ ETFLXTeSTORTHQRET9CHSTyCHOT9FLUXTsPUMPToCFLUXTsFLXNT STP 240

COMMON /ARSIZE/ IZ9JZeIPsJPsIRsJRIICOJCHILoJLsISrJUSeIHsIMAXIMX] STP 250

COMMON /PR/ XLABEL (3)+YLABEL(6) ¢ TITLE(S) s XNLsMESURWPRNT (122) +BLANKSTP 260
1€(60)9DIGIT(122)9VFYI(6) 9 VF2(6)9VF3I(7) e XSCALEsDINCHsSYM(17)9XN(100)+STP 270

2YN(13)9NA(4)9sNLsN2sNIoYSCALEJFACT1oFACT2 STP 280

STP 290
DATA PIE/3,161593/,YYY/Z00000000/ STP 300
RETURN STP 310

......'...................'..Q..............0.0..'.......'........STP 320

STP 330
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Program listing—Continued

w=eaSTART A NEW TIME STEPw=w= STP
IYTYXIYTIXIRZIR T2 Y ) STP
ENTRY NEWSTP STP
Y I LI Yy Y YYY Y Y X STP
KTaKTe1 sSTP
KOUNT=0 STP
DO 10 I=19DIML STP
DO 10 J=1lsDIMW STP
KEEP (IoJ)SPHI (19 J) STP
OELT=aCOLT*0ELT STP
SUM=SUM+DELT STP
SUMP=SUMPDELT STP
DAYSPsSUMP/B6400. STP
YRSP=DAYSP/365, STP
HRS=SUM/3600, STP
MINSsHRS*60, STP
DAYS=HRS/24., STP
YRS=DAYS/ 365, STP
RETURN STP
OQ.'O'...O..O...'O.Q.......0.0..0.0..0........0000OOCDOOQOOOOQQOQOSTP

sTP
weaCHECK FOR STEADY STATE==~ STP
BRBROBBNRRDBOBANBRNO® SIP
ENTRY STEADY STP
BRBBRRDDRNBRARBDORBBOON STP
TEST2=0, STP
DO 20 I=2+INO} STP
DO 20 J=2yJNO} STP
TEST23DMAX]1 (TEST29DABS (DBLE (KEEP (I9J) ) =PHI(IsJ))) STP
IF (TEST2.,GE.ERCR) GO TO 30 STP
WRITE (Pe330) KT STP
IFINAL=] STP
G0 TO 40 STP
IF (KT.EQ.NUMT) IFINAL=] STP

STP
«==ENTRY FOR TERMINATING COMPUTATIONS IF MAXIMUM ITERATIONS STP
EXCEEDED === STP
[TTYYTTIEZTYT YR Y Y STP
ENTRY TERM] STP
Y Y I I Y Y YY YT YY) STP
IF (KT.G7.,200) WRITE (P+400) STP
ITTO(KT)=KOUNT STP
IF (KOUNTL.LE.ITMAX) GO TO 80 STP
IERR=2 STP
KOUNTEKOUNT=] STP
ITTO(KT)=KOUNT STP
IF (KT.EQ.1) GO TO 60 STP

STP
~=«WRITE ON DISK OR PUNCH CARDS AS SPECIFIED IN THE OPTIONSw== STP
XXX=SUM=DELT STP

IF (IDK2+EQ.CHK(15)) WRITE (4) ((KEEP(TIsJ)eYYYsIEleDIML) su=19DIMW)ISTP

1o XXX 9oSUMP o PUMPT s CFLUXT9GRET o CHSToCHDToFLUXT s STORTHETFLXTHFLXNT STP
IF (PNCH.NE,CKK(]l)) GO TO 80 STP
WRITE (PUs360) XXX9sSUMPsPUMPT s CFLUXTyGRETsCHSToCHDTsFLUXT+STORTHETSTP

1FLXToFLXNT STP
00 SO I=1+0IML STP
WRITE (PU»350) (KEEP(IeJ)eJ=lyDIMW) STP
GO 70 80 STP
IF (IDKZ24EQ.CHK(15)) WRITE (&) PHIsSUMySUMPIPUMPToCFLUXToQRET»CHSTSTP

19CHOToFLUXTsSTORTSETFLXTsFLXNT STP

IF (PNCH.NE,CHK (1)) GO TO 80 STP

340
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Program listing—Continued

WRITE (PUy360) SUMsSUMPPUMPTyCFLUXT9QRET9CHST9CHOTFLUXTsSTORTHETSTP 950

IFLXToFLXNT STP 960

DO 70 I=1,DIML STP 870

70 WRITE (PU9350) (PHI(IsJ)oeJ=leDIMW) STP 980
STP 990

80 IF (CHCK.EG.CHK(5)) CALL CHECK STP1000
IF (IERR.EQ.2) GO TO 90 STP1010
STP1020

~==PRINT OUTPUT AT DESIGNATED TIME STEPS=w= STP1030

IF (MOD (KToKTH) ¢NEosO«AND IFINALWNEL]1) RETURN STP1040

90 WRITE (Pe340) KTeDELTsSUMIMINSs+HRSsDAYSsYRSsDAYSPyYRSP STP10S50
IF (CHCKLEQ.CHK(S)) CALL CWRITE STP1060

IF (TTeNEoOos) WRITE (P3320) TMIN,TTY STP1070
KOUNTBKOUNT+1 STP1080
WRITE (Pe300) (TEST3(J)sJ=1sKOUNT) STP10S0
WRITE (P9290) TEST2 STP1l100
13s] STP1110
1530 STP1120

100 I53]5+40 STP1130
14=MINO (KT 15) STP1140
WRITE (Pe390) (IeI=13,14) STP11%50
WRITE (P+380) STP1160
WRITE (Pe370) (ITTO(I)sIa13,14) STPI;?O
WRITE (P+380) STP1180

IF (KT.LE.I%) GO TO 110 STP1190
13=13+40 STPl200

GO 7O 100 STP1210
STP1220

===PRINT ALFHAMERIC MAPS=e= STP1230

110 IF (CONTR,NE.CHK{3)) GO TO 120 STP1240
IF (FACT1NE«O.) CALL PRNTA(Y) STP1250

IF (FACT2.NE.0s) CALL PRNTA(2) STRP1260

120 IF (HEADJ.NE.CHK(8)) GO TO 140 STP1270
STP1280

e==PRINT HEAD MATRIXw== STP1290
WRITE (Ps310) STP1300

DO 130 I=1.CIML STP1310

130 WRITE (PoVF4) Te(PHI(IsdJ)eJd=19sDIMW) STPI320
140 IF (NUMJNE,CHK(4)) GO TO 170 STP1330
STP1340

wwaPRINT DRAWDOWN=w= STP1350
WRITE (FP+280) STPI360
BRBBRVBBSRABOBBRRRNY STP1370
ENTRY DRON STP1380
LYY RIYII Y22 Y Y ) STP1390

DO 160 I=1,0IML STP1400

DO 150 Js14+CIMW STP1410

150 DON(J)3SURI(IsJ)=PHI(IsJ) STP1420
160 WRITE (PsVF4) 14 (DDN(J)eJu=1l9sDIMNW) 5191430
170 IF (NW.EQe0+.OR,IERR.EQ.]) GC TO 230 STP1440
‘0...!..........0...‘C...........'.Q...l.........'.O...tl....i.l'.sTPl‘so
STP1460

===COMPUTE APPROXIMATE HEAD FOR PUMPING WELLS==~- STP1470
WRITE (Pe260) STP1480

DO 220 Kw=]lyNW STP14950

IF (WR(KW),EQ,0,) GO TO 220 STP1S00
I=NWR (KWyl) STP1510
JENBR (KWs 2) STP1S520
STP1530

CCMPUTE EFFECTIVE RADIUS OF WELL IN MODEL ==~ STP1540

RE=(DELX(J)+DELY(])) /9,62 STP158%0
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Program listing—Continued

IF (WATERWNE.CHK(Z2)) GO TO 180 STP1S¢€0
IF (CONVRTJNELCHK(T)) GO TO 19¢ STP1570
IF (PHI(I+J)alT4TOP(TIsJ)) GO TO 190 STP)1580
STP15S0
~==COMPUTATION FOR WELL IN ARTESIAN AQUIFER~==- STP1600
180 HW=PHI(IsJ)*WELL (I s J)RALOG(RE/WR(KW))/(2,%PIE#T(1+J))#DELX(J)#*DELYSTPL610
1¢(1) STP1620
GO TO 210 STP1630
STP1640
-==COMPUTATION FOR WELL IN WATER TABLE AQUIFER STP1650
190 HED=PHI(I+J)=BOTTOM(IsJ) STP1660
ARG=HEDH#HED+WELL (19 J)#ALOG(RE/WR(KW))/ (PIE#PERM (I oJ))®DELX(J)HDELYSTP1E70
1¢h STP1680
IF (ARG.GT.0.,) GO TO 200 STP1690
WRITE (Pe270) 14 STP1700
GO TO 220 STP1710
200 HW=SORT(ARG)+BOTTOM(]sJ) STP1720
STP1730
===COMPUTE DRAWDOWN AT THE WELL AND PRINT RESULTS=~- STP1740
210 DRAWSSURI(1eJ) ~HK STP1750
WRITE (Pe250) IToJosWR(KW)sHWDRAW STP1760
220 CONTINUE STP1770
230 IF (IERR,NE.2) RETURN STP1780
STOP STR17S0
STP1800
=e=DISK OUTPUT=== STP1810
BRBeRRBONEERDRGY STP1820
ENTRY DISK STP1B30D
Y222 XX R2-X 22X X% 3 STP1840
WRITE (4) PHI«SUMsSUMPsPUMPTsCFLUXT9QRET+CHSTHCHNDTsFLUXT9STORTSETFSTP1BSO
ILXToFLXNT STP1860
RETURN STP1870
I.......0..'....'.l....l.‘....'.......‘..'............O....."I...sTpleeo
STP1890
===PUNCHED OUTPUT=== STP1500
cHEARRERBGOBRORERNSD STP1910
ENTRY PUNCH STP1920
pepRBOGRaREREARROREY STP19230
WRITE (PUs360) SUMsSUMP «PUMPT sCFLUXTsGRET«CHSToCHDT9FLUXToSTORTHETSTP]940
IFLXToFLXNT STP1950
DC 240 I=1+DIML STP1560
240 WRITE (PU«350) (PHI(IeJ)eu=19DIMW) STP1970
RE TURN STP1980
STP1990
"........"....................I...'.l..‘.............."........STPzOOO
STP2010
FORMATS: STP2020
STP2030
STP2040
B L T L T T L L L L L LD PSP P PSR A 1 41 L1
STP2060
STP2070
250 FORMAT (' *443X921593F1142) STP2080
260 FORMAT ('=?450Xe'HEAD AND DRAWDOWN IN PUMPING WELLS'/S51Xe34('=2)//5TP2090
148Xet 1] J WELL RADIUS HEAD DRAWDOWN?//) STP2100
270 FORMAT (' *4643Xe2]I5s* WELL IS DRY?Y) sTP2110
280 FORMAT (1H1460Xs *DRAWDOWN?!/61XsB('=?)) STP2120
290 FORMAT ('OMAXIMUM CHANGE IN HEAD FOR THIS TIME STEP w1 4F1043/" *,55TP2130
13(v=1)) STP2140
300 FORMAT (*OMAXIMUM HEAD CHANGE FOR EACH ITERATIONI®/? ¢4,3G8('a?)/(*'0STP2150

1'910F12.4)) STP2160
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Program listing—Continued
FORMAT (*1v960Xs*HEAD MATRIX*/61Xs11(*=0)) SYP2170
FORMAT ('ODIMENSIONLESS TIME FOR THIS STEP RANGES FROM?,G15,7+* TSTP2180
10'4G15,7) STP2190
FORMAT ('=enaanSTEADY STATE AT TIME STEPtyl4,tunanar) STP2200

340 FORMAT (1H1944XsST (=) /65Xs?| 1 914Xs"TIME STEP NUMBER =9,19,14Xs¢|STP2210
11/45X957(0=1)//50X429HS12ZE OF TIME STEP IN SECONDS=yF14,2//55X,1TOSTP2220
2TAL SIMULATION TIME IN SECONDS=?4F14.2/80XsBHMINUTES= F14,2/82Xs6HSTP2230
IHOURS®+F16.2/83X s SHDAYS=2F14.2/82Xs 'YEARS®Y 4 F14.2///45Xs *DURATION STP2240

350
360
370
380
390
400

40F CURRENT PUMPING PERIOD IN DAYS=?Fl4,2/82X9'YEARSE ' 4F14,2//) STP22%0

FORMAT (8F1044) STP2260
FORMAT (4G20.10) sSTP2270
FORMAT ('OITERATIONS1'94013) STP2280
FORMAT (' ty10('=")) STP2290
FORMAT ('OTIME STEP 1'94013) STP2300

FORMAT (10'910(*®1),*THE NUMBER OF TIME STEPS EXCEEDS THE DIMENSIOSTP2310
IN OF THE VECTOR ITTO AND MAY CAUSE UNEXPECTED RESULTS IN ADDITIONASTP2320
2L'/'0COMPUTATION. AVOID PROBLEMS BY INCREASING THE DIMENSION OF TSTP2330

JHE VECTOR [TTO IN STEPt1,]0(t#0)) STP2340
END STP2350~
SUBROUTINE SOLVE] (PHI+BEsGsTEMPYKEEPsPHEsSTRTsTeSsQREGWELLsTLeSLSDSIP 10

1ELIETAI VXTI 9DELXsBETIDELYsALF 9y TESTI¢TReTCoGRND9SY s TOPIRATEWMyRIVERSIP 20

2) SIP 30

SOLUTION BY THE STRONGLY IMPLICIT PROCEDURE SiP S0

SIP 70

SPECIFICATIONS!? SIP &0
REAL *#8PHI+DBLEyRHOP (20) 9GsBEsTEMPyDABSyWeTEST29DMAX]1 sRHO9ByDoFyHsSIP SO

1Bl4EsCHoGHyBHoDHIEHsFHoHHyALFAWBETA9yGAMAZRES SIP 100
REAL ®4KEEPWM SIP 110
INTEGER RyPosPUGDIMLIDIMWICHKsWATERyCONVRTyEVAPyCHCKsPNCHoNUMIHEADSIP 120

1CONTROLEAKYRECHsSIPsIORDER(21) +ADI SIP 130

SIP 140
DIMENSION PHI(1)s BE(1)s G(1)s TEMP(l)s KEEP(1)s PHE(1)y STRT(1), SIP 1S5S0

1T(1)9 S(1)s GRE(1)s WELL(1)e TL(1)s SL(1)s DEL(1)s ETA(1)s VI(1)s XSIP 160

21(1)e DELX(1)e BET(1)s DELY(1)9s ALF(1)y TEST3(1)s TR(1)s TC(l)s GRSIP 170

3ND(1)s SY(1)s TOP(1)s RATE(1)e M(1)s RIVER(]) SIP 180

SIP 190
COMMON /SARRAY/ VF4(11)4sCHK(1S) SIP 200
COMMON /SPARAM/ WATERICONVRTHEVAPyCHCKoPNCHINUMIHEADSsCONTRSERORLESIP 210

1AKoRECHsSIPsUsSSoyTToTMINIETOISTIQETIERRe TMAX9COLToHMAX s YDIMWIDTHSIP 220

ENUMS o LSORIADI sDELTeSUMsSUMP s SUBSySTORE Y TESTIETQABETADsFACTX,FACTY,»SIP 230

3IERRsKOUNT o IFINAL oNUMT o KT o KP g NPERsKTHs ITMAX o LENGTHoNWEL s NWsDIMLIDISIP 240

4MW e UNOL o INOL1sRePePUs I Je IDK]1 9 IDK2 S1P 250
RETURN SIP 260
...........‘.....'..'.........'.............‘...............'...‘.SIP 270

SIP 280
=«=COMPUTE AND PRINT ITERATION PARAMETERS==~ SIP 290
BRRDBRNBANBBRABBRBRBY SIP 300
ENTRY ITER1 SIP 310
RRRRDOBENROARBNTI RO NG SIP 320
=== INITIALIZE ORDER OF ITERATION PARAMETERS (OR REPLACE WITH A SIP 330
READ STATEMENT)o=a SIP 340
DATA IORDER/19293969591929394495911%1/ SIP 350
12=zINO1=1 SIP 360
J2sJNOl=1 SIP 370

L2=aLENGTH/2 SIP 380
PL2=L2~1. SIP 350
W=z0, SIP 400
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Program listing—Continued

PI=0. SIP
SIP
we=COMPUTE AVERAGE MAXIMUM PARAMETER FOR PROBLEM==<- SI1P
DO 10 I=2+INOC] SIP
DO 10 J=2sJNO] sIP
NaTeDIML®*(Je1) S1IP
IF (T{N).EQ.0,) GO TO 10 SIP
PI=sPlel. SIP
DX=DELX(J)/WIDTH SIP
DY=DELY(I)/YDIM SIP
WaWel,=AMINL (2,9DX#DX/ (1, 4FACTY#*DX#DX/ (FACTX®DY#DY)) +2,#DYSDY/(1,+SIP
1IFACTX#DY®DY/ (FACTY®DX®DX))) SIP
10 CONTINUE SIP
W=w/P1 S1IP
SIP
««=COMPUTE PARAMETERS IN GEOMETRIC SEGUENCE=~- SIP
PJs=l, SIP
D0 20 I=lsL2 SIP
PJ=PJsl, SIP
20 TEMP(I)=le=(lo=W)®e(PU/PL2) SIP
SIP
=e=0RDER SEQUENCE OF PARAMETERS==-- S1P
00 30 J=1sLENGTH SIP
30 RHOP(J)=TEMP (1O0RDER(J)) SIP
WRITE (P+370) HMAX SIP
WRITE (Ps380) LENGTH»y (RHOP(J) 9 JE]1+LENGTH) SIP
RETURN SIP
.l........'...I..................'........'...........QC..........sl$

SI
===INITIALIZE DATA FOR A NEW ITERATION=== SIP
40 KOUNT=KOUNT+1 SIP
IF (KOUNT.LE.ITMAX) GO TO 50 SIP
WRITE (P+360) SIP
CALL TERM] SIP
50 IF (MOD(KOUNT.LENGTH)) 60960470 SIP
GHRRBDBARBRBRDTRRBROOHOY SIP
ENTRY NEWITA SIP
BHNCRRRRBLIRRRTRRNIBIROD SIP
60 NTH=0 sIP
70 NTH=NTHe1 SIP
WaRHOP (NTH) SIP
TEST3(KOUNT+1)a0, SIP
TEST=0. SIP
N=DIMLODIMW SIP
DO 80 I=1sN SIP
PHE(I1)=PHI(]) SIP
DEL(I)=0. S1P
ETA(I)=0. S1P
V(I)=20, S1P
80 XI(I)=0, SIP
BI1GI=0,0 SIP
SIP
«==COMPUTE TRANSMISSIVITY aAND T COEFFICIENTS IN WATER TABLE SIP
OR WATER TABLE<ARTESIAN SIMUATION==< S1P
IF (WATER.NE.CHK{(2)) GO TO 90 S1P
CALL TRANS SIP
SIP
~==CHOOSE SIP NORMAL OR REVERSE ALGORITHM==- S1IP
90 IF (MOD(KOUNT,2)) 10052304100 S1P

410
420
430
440
450
460
470
480
490
500

510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970
980
960

....'.0......"....’..l..........'0............l'i................Slplooo

~==0RDER EQUATIONS WITH ROW 1 FIRST = 3X3 EXAMPLE! S1P1010
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Program listing—Continued

123 SIP1020

456 SIP1030

789 SIP1040
...'....'.......l.......l..l.‘.....‘.‘.C..I.....‘..'..Q..."...'..SIPIOSO
DO 210 I=24INO) SIP1060
00 210 J=29JNO1 SIP1070
NZ1+DIML® (Jel) SIP1080
NL=N=DIML SIP1050
NRaN+DINML SIP1100
NA=Ne] SIP1110
NB=N+1 SIP1120
SIP1130

«==SKIP COMPUTATIONS IF NODE IS OUTSIDE AQUIFER BOUNDARY--= SIP1140
IF (T(N)oEG40,40R¢S(N)4LT.04) GO TO 210 SIP1150
SIP1160

e=~COMPUTE COEFFICIENTS=== SIP1170
D=TR (NL) /DELX (J) SIP1180
F2TR(N) /DELX (J) SIP1190
B=TC(NA)/DELY (1) SIP1200
H=TC (N) /DELY (1) SIP1210
IF (EVAP.NE.CHK(6)) GO TO 120 SIP1220
SIP1230

~==COMPUTE EXPLICIT AND IMPLICIT PARTS OF ET RATE=== SIP1240
ETGB=0. SIP1250
ETQD=0,0 SIP1260
IF (PHE(N) ,LE,GRND (N)=ETDIST) GO TO 120 S1P1270
IF (PHE(N) 4GT,GRND(N)) GO TO 110 SIP1280
ETQB=GET/ETDIST SIP1290
ETQD=ETGB® (ETDIST=GRND (N)) SIP1300
60 TO 120 SIP1310
ETQD=GET S1P1320
SIP1330

=~~COMPUTE STORAGE TERM=== SIP1340
IF (CONVRT.EQ,CHK(7)) GO TO 130 S1P1350
RHO3S (N) /DELT SIP1360
IF (WATERLEQ,CHK(2)) RHO=SY(N)/DELT SIP1370
60 70 200 SIP1380
SIP1390

~==COMPUTE STORAGE COEFFICIENT FOR CONVERSION PROBLEM=--- SIP1400
SUBS=0,0 SIP1410
IF (KEEP (N) 4GE,TOP (N) 4ANDPHE (N} 4GELTOP (N)) GO TO 170 S1P1420
IF (KEEP(N) 4LToTOP (N) sAND,PHE (N) 4LT.TOP(N)) GO TO 160 SIP1430
IF (KEEP(N)=PHE(N)) 14051504150 SIP1440
SUBS=(SY (N)=S(N) ) /DELT* (KEEP (N) =TOP (N)) SIP1450
GO TO 170 S1P1460
SUBS= (S (N)=SY (N)) /DELT# (KEEP (N) =TOP (N)) SIP1470
RHO=SY (N) /DELT SIP1480
GO TO 180 SIP1450
RHO=S (N) /DELT SIP1500
IF (LEAK.NE.CHK(9)) GO TO 200 SIP1510
SIP1520

-==COMPUTE NET LEAKAGE TERM FOR CONVERSION SIMULATION--- SIP1530
IF (RATE(N) sEQe044OR.M(N) ,EQ.0.) GO TO 200 SIP1540
HED1=AMAX1 (STRT(N) s TOP (N)) SIP1550
u=1, SIP1560
HED2=0, SIP1570
IF (PHE(N) 4GE.TOP(N)) GO TO 190 SIP1580
HED2=TOP (N) SIP1590
u=0, SIP1600
SL(N)=RATE (N) /M (N)® (RIVER(N) =HED1) ¢ TL (N) # (HED1=HED2=STRT (N) ) SIP1610
CONTINUE SIP1620
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Program listing—Continued

SIP1630

«==SIP 'NORMAL' ALGORITHMe== SIP1640
~==FORWARD SUBSTITUTEs COMPUTING INTERMEDIATE VECTOR Vee= SIP1650
Ex=B=D=F=H=RHO=TL (N) *U=-ETQB SIP1660
CH=DEL (NA) *B/ (1.+WweDEL (NA)) SIP1670
GH=ETA(NL) SO/ (1eewW*ETA(NL)) SIP1680
BH=B=WoCH SIP1690
OH=D=W#GH SIP1700
EHeEsWRCHeWOGH SIP1710
FHzF=WoCH SIP1720
HHBHeWOGH SIP1730
ALFA=BH SIP1740
BETA=DH SIP1750
GAMAZEH=ALFA®ETA (NA) =BETA®DEL (NL) SIP1760
DEL (N)=FH/GAMA SIP1770
ETA(N)=HH/GAMA SIPl780
RES==D®PH] (NL) =F#PH] (NR) =H®PH]I (NB) =B#PH]I (NA) ~E®PH] (N) =-RHO®KEEP (N)-SIP1790
1SL(N) =QRE (N) «WELL (N) ¢ETQD~SUBS«=TL (N) #STRT (N) SIP1800
VIN) = (HMAX#RES=ALFA®V (NA)=BETA®V (NL))/GAMA SIP1810
CONTINUE SIP1820
SIP1830

~e=BACK SUBSTITUTE FOR VECTOR X]w=e SIP1840
DO 220 I=1,12 SIP1850
13=DIML~I SIP1860
DO 220 J=1sv2 SIP1870
J3=20IMwW=J SIP1880
N=T3+DIML® (J3=~]) SIP18%90
IF (T(N)eEQe0seORsS(N)eLTo04) GO TO 220 | SIP1900
XI(N)=V(N)SDEL (N)#XIT(N+DIML)=ETA(N)SXI (Ne]) SIP19lo0
S1P1920

w==COMPARE MAGNITUDE OF CHANGE WITH CLOSURE CRITERION==- SIP1930
TCHK=ABS (XTI (N)) SIP1940
IF (TCHK.GT,BIGI) BIGI=TCHK SIP1950
PHI(N)SPHI(N)eXI(N) SIP1960
CONTINUE SIP1970
IF (BIGI.GT.ERR) TEST=l, S1P1%80
TEST3(KOUNT+1)2BIGI SIP19%0
IF (TEST.EQels) GO TO 40 SI1P2000
RETURN SIP2010
S1P2020
ooooooaaoocoonaoooo.oo00oooooc.ooooo.ooooooooooooooooo-oooo.00.0.051P2030
=«=0RDER EQUATIONS WITH THE LAST ROW FIRST = 3X3 EXAMPLE!? SIP2040
7809 S1P2050

4 5 6 S1P2060

123 SIP2070
..'.....l.......'..‘l.....'......ﬂ....l'-.........'........l.l....slpzoeo
DO 340 IlI=1,1I2 SIP20S0
1=DIML=-I1 siP2a100
00 340 J22.JNO1 SIP2110
N=I+DIML®* (J=1) SIP2120
NL=N=DIML SIP2130
NRz=N+DIML SIP2140
NAzaN=]1 SIP2150
NB=N+1l S1P2160
SIP2170

=~»=SKIP COMPUTATIONS IF NODE IS OUTSIDE AQUIFER BOUNDARY=e=- SIP2180
IF (T(N)eEQe0seORS(N)4LTe0s) GO TO 340 SIP2190
SIP2200

=*=COMPUTE COEFFICIENTS~== S1P2210
DsTR(NL) Z7DELX (J) S1P2220

F=TR(N)/DELX (J) S1P2230
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Program ligting—Continued

B=TC(NA)/DELY (D)
HeTC(N)/7DELY ()
IF (EVAP.NE.CHK{6)) GO TO 250

===COMPUTE EXPLICIT AND IMPLICIT PARTS OF ET RATE~e~
ETQB=0,

ETQD=0,0

IF (PHE (N} LE.GRNDC (N)=ETDIST) GO TO 250

IF (PHE(N).GT,.GRND(N)) GO TO 240

ETQB=QET/ETDIST

ETQD=ETQB® (ETOIST=GRND (N})

GO YO0 250

ETQD=QET

~«=COMPUTE STORAGE TERM===

IF (CONVRT.EQ.CHK(7)) GO TO 260
RHO=S (N) /DELTY

IF (WATERGEQ.CHK(2)) RHO=SY(N)/DELT
GO TO 3230

===COMPUTE STORAGE COEFFICIENT FOR CONVERSION PROBLEM===
SUBS=30,.0

IF (KEEP(N) ¢GE+TOP (N) ¢ ANDoPHE (N) 4GE+TOP(N))} GO TO 300
IF (KEEP(N) oLT,TOP(N) sAND+PHE (N)4LT.TOP(N)) GO TO 290
IF (KEEP{(N)~PHE(N)) 27042804280
SUBS=(SY(N)=S(N))/DELT*(KEEP(N)=TOP(N))

GO T0 300

SUBS= (S(N)=SY(N))/DELT®(KEEP(N)=TOP(N))
RHO=SY (N) /DELT

GO 70 310

RHO=S (N) /DELY

IF (LEAK.NE.CHK({9)) GO TO 330

~e=COMPUTE NET LEAKAGE TERM FOR CONVERSION SIMULATION=ew

IF (RATE(N) +EQe0esORsM(N),EQ.0,) GO TO 330

HED1=AMAX]1 (STRT(N)+TOP(N))

u=l,

HED2=0,.

IF (PHE(N) ,GE,TOP(N)) GO TO 320

HED2=TOP (N)

U=Q,

SLIN)SRATE(N) /M(N)® (RIVER(N) ~HED1) ¢TL (N) ® (HED] ~HED2=STRT(N))
CONTINUE

===SIP 'REVERSE? ALGORITHM===
===FORWARD SUBSTITUTEs COMPUTING INTERMEDIATE VECTOR Ve==
Ez=BeD=F=H=RHO«TL (N) *U=ETQB
CHaDEL (NB) ®H/ {1, +W#DEL (NB))
GHZETA(NL)®D/ (1,+W®ETA(NL))
BH=HewWaCH

DH=D=WoGH

EHIE+W#CH+eWOGH

FH=F=WeCH

HHaBeW#GH

ALFA=BH

BETA=DH

GAMA=EH=ALFA®ETA (NB)~BETA®DEL (NL)
DEL(N)sFH/GAMA

ETA(N)aHH/GAMA

95

SIP2240
SIP2250
S1P2260
SIP2270
S1P2280
SIP2290
SIP2300
SIP2310
SIP2320
SIP2330
SIP2340
SIP2350
SIP2360
SIP2370
SIP2380
SIP2390
SIP2400
SIP2410
SIP2420
SI1P2430
SIP2440
S1P2450
S1P2460
SIP2470
SIP2480
S1P2490
SIP2S00

sIP2s51o0
SIP2520
SIP2530
SIP2540
S1P25S50
S1P2560
SIP2570
SIP2580
SIP2590
SIP2600
SIP26l0
S1P2620
SI1P2630
SIP2640
S1P2650
SIP2660
SIP2670
S1P2680
S1P2690
SIP2700
SIP2710
SiP2720
SIP2730
SIP2740
SIP2750
SIP27¢€0
SIP2770
S1P2780
S1P27%0
S1P2800
S1P2810
SIP282o

RES==D#*PHI(NL)=F#PH] (NR) =HO®PHI (NB) =B#PHI (NA) =E#PHI (N) =RHO®KEEP (N)=SIP2830

1SL(N)=QRE(N)=WELL (N) ¢ETQD=SUBS~=TL (N)#*STRT (N)

SI1P2840
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Program listing—Continued

VIN) = (HMAX®RES=ALFA®V (NB) =BETA®V (NL) ) /GAMA S1P2850
CONTINUE SIP2860

S1P2870
~«=BACK SUBSTITUTE FOR VECTOR XI=ww= SIP2880
DO 350 I3=2,INOL SIP2890
DO 350 J=ley2 SIP2900
J33DIMwW=J S1P2910
N=13+DIML® (J3el) S1P2920
IF (T(N)WEGe04eOR.S(N)4LT.0.) GO TO 350 S1P2930
XT(N) =V (N)=0EL (N) #XT (NeDIML) =ETA (N) #XT (N=1) S1P2940

S1P2950
~==COMPARE MAGNITUDE OF CHANGE WITH CLOSURE CRITERION=-= S1P2960
TCHK=ABS (XI (N)) S1P2970
IF (TCHK.GT.BIGI) BIGI=TCHK SIP2980
PHI (N) =PRI (N) ¢XI(N) SIP2990
CONTINUE S1P3000
IF (BIGI.GT.ERR) TEST=l. SIP3010
TEST3 (KOUNT+1)=BIGI SIP3020
IF (TEST.EQ.l.) GO TO 40 S1P3030
RETURN SIP3040

S1P3050
...'..........I.........Q.l...........Q.............lI............Slpaoeo

SIP3070
-=-FORMATS=== SIP3080

SIP3090

SIP3110

SIP3120

FORMAT (?QEXCEEDED PERMITTED NUMBER OF ITERATIONS?'/' ¢,39(*»1)) SIP3130
FORMAT ('=9,44Xs?*SOLUTION BY THE STRONGLY IMPLICIT PROCEDURE'/45XsSIP3140
143('_")9//961X9*'BETAR4F5,2) SIP3150

380 FORMAT (1HO0,15,22H ITERATION PARAMETERS:,6D15,7/(/28Xy6D15.7/)) SIP3160
END S1P3170~

SUBROUTINE SOLVEZ2(PHIsBEsGeTEMPYKEEP ¢PHEsSTRToTeS+QREIWELLTLWSLsCSOR 10
1ELoETAsVoXIoDELXsBETAGDELY sALFASTESTIsTReTCoyGRNDsSYsTOPYRATEsIMyRIVSOR 20

2ER) SOR 30
cecemmmeremcmememeeeeseseses;ecs-cececsesssec--ccescsccscscammem==S0R 40
SOLUTION BY LINE SUCCESSIVE OVERRELAXATION SOR 50
e L L T LT P P e P P e e e L e e D L L DL L LT b ol S T

SOR 70
SPECIFICATICNS? SOR 80
REAL ®BPHI+DBLE+RHOP(20) sGeBESTEMP s IMKsDABSsWsPARAMyTEST2,DMAX]14R2SOR S0

19A9CeB19E9QsRHOIBIDFoH SOR 100
REAL ®4KEEPsM SOR 110
INTEGER RoPoPUDIMLIDIMWICHKsWATERsCONVRTHEVAPsCHCKyPNCHsNUMIHEAD9SCR 120

1CONTRyLEAKSRECHISIPyADI SOR 130

SOR 140

DIMENSION PHI{1)y BE(1)s G(1)e TEMP(1)y KEEP(1)s PHE(1)s STRT(1)s SOR 150
1T(1)s S(1)y GRE())s WELL(1)s TL(1)e SL(1)y DEL(1)y ETA(Y1)s V(1)s XSOR 160
21(1)9 DELX(1)y BETA(1)s DELY(1)s ALFA(1)s TEST3(1)s TR(1)e TC{l}s SCR 170

3GRND (1) SY(1)s TOP(1)s RATE(1)s M(1l)s RIVER(]) SOR 180
SOR 190
COMMON /SARRAY/ VF4(11)sCHK(1S) SOR 200

COMMON /SPARAM/ WATER.CONVRTsEVARPyCHCK¢PNCHeNUMyHEAD+CONTReERORyLESOR 210
1AK9RECHISIPsU9SSeTToTMINYETDISTQETIERRe TMAX+COLToHMAX s YOIM¢WIDTHsSOR 220
2NUMS o LSOR9ADT yDELToSUMySUMPsSUBS s STORE 9y TEST9ETQBIETQDsFACTX4FACTYsSOR 230
3IERRoKOUNT o IFINAL sNUMT o KT o KP oy NPERyKTHy ITMAX s LENGTHINWEL oNWoDIML+DISQR 240
4MW o UNOL1 o INGL1oRsPsPUsIoJsIDK1,»1DK2 SOR 250

RETURN SOR 260
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Program listing—Continued

97

.................0.'.............'l..........................COOCCSOR 270

«==KRITE ACCELERATION PARAMETER===

(22X 222222222222 X2 X 12
ENTRY ITER2
BRBRORVBAIBBOIRDIRRNBIRDN
WRITE (Pe490)

WRITE (P9500) HMAX,LENGTH

RETLIAN
B TURN

00 00000002 0000006000000 00000000 00000000000 000000000000000060000000000

«m=INITIALIZE DATA FOR A NEW JTERATIONwe=
KOUNTaKOUNT+1

IF (KOUNTJLE.ITMAX) GO TO 20

WRITE (Pe510)

CALL TERM1

428 2 am ac S0 26 88 AL S0 54 20 S8 s 34 24 S0 28 AL 4% S0 8t 50 00
LA A2 A 4 &4 A A A A4 A0 4 22 & & 4 2 &

ENTRY NEWITB
HEBRAVBUNCABBROROUODOORNS
TEST3(KOUNT+1)=0,
TEST=0Q. .

N3DIML®D IMw

DO 30 I=1sN
PHE(I)aPHI(ID)

BIGI=0,0

===COMPUTE TRANSMISSIVITY AND T COEFFICIENTS IN WATER TABLE
OR WATER TABLE=ARTESIAN SIMUATION=e

IF (WATERGNE.CHK(2)) GO TO 40

CALL TRANS

0088 000000000000 0CRR0RCRCORCECENCRNIRRERIRROCERNINOERIORRONIOIPROSIPONPOIDROTOPOIPOOIPOPOITOGTDS

»==SOLUTION BY LSCRe==
NO3sDIMW=2

TEMP (DIMW) =040
DO 170 1=2,INO1
DO 150 J=24+JNOI
Nz]+DIML* (J=1)
NAzN=1

NB=N+1
NL=N=DIML
NR=N+DIML
BE(J)=0,0
B(J)=0,0

«==SKIP COMPUTATICNS IF NODE IS OUTSIDE AQUIFER BOUNDARYe==
IF (T(N)«EQe0csOReS(N)oLT40s) GO TO 1S5S0

«==COMPUTE COEFFICIENTS===
D=TR(N=DIML)/DELX(J)
F=TR(N)/DELX (J)
B=TC(N=1)/DELY!(])
H=TC(N)/DELY (I)

IF (EVAP.NE.CHK(6)) GO TO 60

w=aaCOMPUTE EXPLICIT AND IMPLICIT PARTS OF ET RATE===
ETQB=0,

ETQD=0,0

IF (PHE(N) .LE.GRND(N)=ETDIST) GO TO 60

IF (PHE(N)+GT.GRND(N)) GO TO S0

SOR 280
SOR 2S0
SOR 300
SOR 310

SOR S00

SOR S10
SOR S20
SOR 530
SOR 540
SOR S50
SOR S60
SOR 570
SOR 580
SOR 580
SOR 600
SOR 610
SOR 620
SOR 630
SOR 640
SQR 650
SOR 660
SOR 670
SOR 680
SOR 690
SOR 700
SOR 710
SQR 720
SOR 730
SOR 740
SOR 750
SOR 760
SOR 770
SOR 780
SOR 790
SQR 800
SOR 810
SOR 820
SGR 830
SOR 840
SOR 850
SOR 860
SOR 870
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Program listing—Continued

ETQB=QET/ETDIST SOR 880
ETQD=ETQB* (ETDIST=GRND (N)) SOR 890
GO TO 60 SOR 900
ETQD=GET SOR 910
SOR 920

«==COMPUTE STORAGE TERM=== SCR 930
IF (CONVRTLEQ,CHK(T)) 60 TO 70 SOR 940
RHO=S (N) /DELTY SOR 950
IF (WATER,EQ.CHK(2)) RHOaSY(N)/DELY SOR 960
GO TO 140 SOR 970
SOR 980

~==«COMPUTE STORAGE COEFFICIENT FOR CONVERSION PROBLEM=== SOR 990
SUBS=0,0 SOR1000
IF (KEEP(N) sGE+TOP(N) AND.PHE (N) +GE.TOP(N)) GO TO 110 SOR1010
IF (KEEP(N)LToTOP(N) dAND+PHE(N),LT.TOP(N)) GO TO 100 SOR1020
IF (KEEP(N)=PHE(N)) 80990590 SOR1030
SUBS= (SY(N)=S(N))/DELT®* (KEEP (N)=TOP(N)) SOR1040
60 TO 110 SCR1050
SUBS=(S(N)=SY(N))/DELT#(KEEP(N)=TOP (N)) SOR1060
RHO=SY (N) /DELT SOR1070
GO T0 120 SOR1080
RHO=S (N) /DELT SOR1090
IF (LEAK.NE.CHK({9)) GO TO 140 SOR1100
SOR1110

«==COMPUTE NET LEAKAGE TERM FOR CONVERSION SIMULATION===~ SOR1120
IF (RATE(N) 4EQe04oeORM(N),EQ.0,) GO TO 140 SOR1130
HED1=AMAX]1 (STRT(N) +» TOP(N)) SOR1140
U=sl, SOR1150
HED2=0, SOR1160
IF (PHE(N).GE,TOQP(N)) GO TO 130 SOR1170
HED2=TOP (N) SOR1180
U=0. SOR1190
SL(N)=RATE(N) /M(N)®(RIVER(N)~HED1) ¢TL (N) #(HED]1<-HED2=STRT (N)) SOR1200
CONTINUE SOR1210
SOR1220

wesFORWARD SUBSTITUTEs COMPUTING INTERMEDIATE VECTOR Ge=- SOR1230
Ez«D=F=B=H=RHO=TL (N) *U~ETGB SOR1240
W=E«D®BE (J=1) SOR1250
BE(J)=F/W SOR1260
Q==BOPHI (NA) =H®PHI (NB) =RHO®KEEP (N) =SL (N) =QRE (N) =WELL (N) +ETQD=SUBS~=SOR1270
1TL(N)®STRT(N) =D#PHI (NL) =F#PHI (NR) =E#PHI (N} SOR1280
G(J)s(Q=D*G(JU=1))/W SCR1290
CONTINUE SOR1300
SOR1310

~==BACK SUBSTITUTE FOR TEMP=== SQOR1320
DO 160 KNQ4=1,NOJ SOR1330
NO4=DIMW=KNO4 SOR1340
TEMP (NO4) =G (NO4)=BE (NO4) 2TEMP (NCG4+1]) SOR1350
CONTINUE SOR1360
SOR1370

«==EXTRAPOLATED VALUE OF PHl=-=- SOR1380
DO 170 J=2yJNQ1 SOR1390
N=T+DIML® (J=1) SOR1400
PHI(N) =PHI (N) ¢HMAX®TEMP (J) SOR1410
SQR1420

»==COMPARE DIFFERENCE WITH CLOSURE CRITERION=-= SOR1430
TCHK=DABS (TEMP (J)) SOR1440
IF (TCHK«GT.BIGI) BIGI=TCHK SOR1450
CONTINUE SOR1460
IF (B1G1.GT.ERR) TEST=], SOR1470
TESTI(KOUNT+1)=BIGI SOR1480
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Program listing—Continued

IF (KOUNT.EQ.0) GO TO 10
IF (TEST.EQ,0,) RETURN

weaTEST FOR TWO DIMENSIONAL CORRECTION===
IF (MOD(KOUNT,LENGYH) 4NE.0) GQ TO 10

GO YO 200

DO 190 I=2,INO1L

DO 190 J=2,JNO1

N=T+DIML® (J=1)

IF (T(N)«.EQG.0,) GO TO 190

PHI(N)=PHTI (N)+ALFA(I)+BETA(J)

CONTINUE

GO0 70 10

99

SOR1450
SOR1500

SOR1510
SOR1520
SOR1530
SOR1540
SOR1550
SOR15¢€0
SOR1570
SOR1580
SOR1590
SOR1600
SOR1610

..00'.....0...l........'....'.........l.l........l................Soalbzo

«==TWO DIMENSIONAL CORRECTION TO LSOR=-=

==aCOMPUTE ALFA CORRECTION FOR ROWS=~=~
DO 210 I=1.DIML

ALFA(I)=0,

BE(I)=0,0

6(I)=0,0

DO 330 I=2,INO1

A=0,

R2=0,

C=0.

Qx0.

~e=SUMMATION OF COEFFICIENTS FOR EACH ROW==-
00 320 J=2+JNOI

NuleDIML®*(J=1)

NAzN=]

NB=uNe1

NL=NeDIML

NRaNe+DIML

IF (S(N)+LT40,) GO TO 330

IF (T(N)+EQ.0.,) GO TO 320

===COMPUTE COEFFICIENTS===
O=TR(N=DIML)/DELX (J)

FETR(N) /DELX (J)
B=TC(N=1)/DELY(I)
H=TC(N)/DELY (D)

IF (EVAP.NE,CHK(6)) GO TO 230

wweCOMPUTE EXPLICIT AND IMPLICIT PARTS OF ET RATE=«~

ETQB8=O0,

ETQD=0.0

IF (PHE(N)LE.GRND(N)=ETDIST) GO TO 230
IF (PHE(N).GT,GRND(N)) GO TO 220
ETQB=QET/ETOIST

ETQD=ETQB#* (ETDIST=GRND (N))

GO TO 230

ETOD=QET

===COMPUTE STORAGE TERMwe=e

IF (CONVRTL.EQ,CHK(7)) GO TO 240
RHO=S (N) /DELT

IF (WATERLEG.CHK (2)) RHO=SY(N)/DELT
GO YO 310

SOR1630
SOR1640
SCR1650
SOR1660
SOR1670
SOR1680
SOR1650
SOR1700
SCR1710
SOR1720
SOR1730
SOR1740
SOR1750
SOR176€0
SCR1770
SOR1780
SOR1760
SOR1800
SOR1810
SCR1820
SOR1830
SOR1840
SOR1850
SOR1860
SQR1870
SOR1880
SOR18S0
SCR1900
SOR1910
SOR1920
SOR1930
SOR1940
SOR1950
SOR1960
SOR1970
SCR1980
SQR1990
SOR2000
SOR2010
SOR2020
SO0R2030
SQR2040
SOR2050
SCR20€0
SOR2070
SOR2080
SO0R2090
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Program listing—Continued

240 SUBS=0,0 SOR2100
IF (KEEP (N) 4GE.TOP(N) (AND,PHE (N) .,GE,TOP(N)) GO YO 280 SOR2110

IF (KEEP(N) LT TOP(N) cAND,PHE (N),LT.TOP(N)) GO TO 270 SOR2120

IF (KEEP (N)=PME(N)) 250¢260+260 SOR2130

250 SUBS=(SY(N)=S{N))/DELT®(KEEP(N)=TOP(N)) SQR2140
G0 TO 280 SQR2150

260 SUBS®(S(N)=SY(N))/DELT®(KEEP(N)=TOP(N)) SOR2160
270 RHO=SY (N)/DELT SOR2170
60 7O 290 SOR2180

280 RHO=S(N)/DELT SOR2190
290 IF (LEAK<NELCHK(9)) GO TO 310 SOR2200

c SOR2210
c ~=«COMPUTE NET LEAKAGE TERM FOR CONVERSION SIMULATIONese SO0R2220
IF (RATE(N) sEQ.0+sORJM(N)EQ.0,) GO TO 310 SOR2230
HED1=AMAX] (STRT(N) s TOP(N)) SO0R2240

Uxl, SOR2250
HED2=0. SOR2260

IF (PHE(N) GE,TOP(N)) GO TO 300 SOR2270
HED2=TOP (N) SQR2280

U=s0. SOR2290

300 SL(N)SRATE(N)/M(N)®(RIVER(N)=HED1)oTL(N)*®(HED]1~HED2=STRT (N)) SOQR2300
310 CONTINUE SOR2310

(o SOR2320
A=A=B SOR2330
Bl=BeHeRMHO+TL (N) #U+ETQB SOR2340
B2=B2+81 SOR2350

CeCeH SOR2360

QxQe¢ (DAPHI (NL) ¢F2PHI (NR) ¢B#PHI (NA) ¢H®PHI (NB) sRHO®KEEP (N) #SL (N) +QRESOR2370
1(N)*WELL (N)=ETQD+SUBS*TL(N)*STRT(N)=(DeFeB1)*PHI(N)) SOR2380

320 CONTINUE SOR23%0

c SOR2400
[ ===COMPUTATION OF INTERMEDIATE VECTOR Geow= SOR2410
WEB2eA*BE (I=1) SOR2420
BE(])=C/Ww SOR2430
G(l)=(QeA®G(I=]))/W SOR2440

330 CONTINUE SOR2450

C SOR2460
C we=BACK SUBSTITUTE FOR ALFA==~- SOR2470
NO3=DIML=2 SOR2480

DO 340 KNO4s3]1,NO3 SO0R2450
NO4=DIML ~KNO4 SQR2500

340 ALFA(NO4)=G(NO4)=BE(NO4)®ALFA(NCG+]) SOR2510

(o BRRERREBEBBDRBRRBRABRBD B RO BB RO RBIBONBRRDRERDRORBDOR BB RBROOERRRNBNSOR2520
c S$OR2530
c ~==«COMPUTE BETA CORRECTION FOR COLUMNS=== SOR2540
DO 350 J=1+DIMW SOR2550
BETA(J)=0, SOR2560
BE(J1=0,0 SOR2S70

350 G(J)=0,0 SOR2580
DO 470 J=2+JNO1 SOR2590

A=0, SOR2600

B2=0, SOR2610

[of 1 0% SOR2620

Q=0. SOR2630

c SOR2640
c «==SUMMATIQN OF COEFFICIENTS FOR EACH COLUMNe== SOR2650
DO 460 I=2,4]INC] SOR2660
N=I+DIML* (J=1) SOR2670
NA=N«] SQR2680
NBaN+] SOR2690

NL=N=D ML SOR2700
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Program listing—Continued

NR=N+DIML

IF (S(N)«LT40,) GO TO 470

IF (T(N)+EQe0o) GO TO 460
D=TR (N«DIML) Z7DELX(J)
F=TR(N)/DELX (J)
BsTC(N=1)/0ELY(])
HaTC (N) /DELY(I)

IF (EVAP.NE.CHK(6)) GO TO 370

«==COMPUTE EXPLICIT AND IMPLICIT PARTS OF ET RATE===-
ETQB=0,

ETQ0=0,0

IF (PHE(N) JLE.GRND(N)}=ETDIST) GO TO 370

IF (PHE(N)GT.GRND(N)) GO TO 360

ETQB=QET/ETDIST

ETQD=ETGQB#* (ETDIST=GRND(N))

G0 10 370

ETQD=QET

~=«COMPUTE STORAGE TERM==-=

IF (CONVRTL.EQ.CHK(T)) GO TO 380
RHO=S (N) /DELT

IF (WATER,EQ.CMK(2)) RHO=SY(N)/DELT
GO TO 450

«==COMPUTE STORAGE COEFFICIENTY FOR CONVERSION PROBLEM===
SUBS=0.0

IF (KEEP(N) ¢GE+TOP (N) ANDJPHE (N) +GE+TOP(N)) GO TO 420

IF (KEEP(N) LT oTOP (N} ANDoPHE (N) 4LT,TOP(N)) GQ TO 410

IF (KEEP{N)=PHE(N)) 390+400+400

SUBS= (SY(N)=S(N))/DELT# (KEEP (N)=TOP (N))
GO TO 420

SUBS=(S(N)=SY(N))/DELT#(KEEP (N)=TOP(N))
RHO=SY (N) /DELTY

60 TO 430

RHO=S (N) /DELT

IF (LEAK.NE.CHK(9)) GO TO 450

«=«COMPUTE NET LEAKAGE TERM FOR CONVERSION SIMULATION~=-

IF (RATE(N) 4EQe0eeOReM(N) ,EQ.,04) GO TO 450

HED1=AMAX]1 (STRT(N) ¢ TOP(N))

Us],

HED2=0,

IF (PHE(N)+GEL,TOP(N)) GO TO 440

HED2=TOP (N)

Us0,

SLIN)=RATE(N) /M(N)® (RIVER(N) =HED1)oTL (N) # (HED1=HED2=STRT (N))
CONTINUE

Ax=A=D

BlmsDeFoRHOCTL (N)®U+ETQB
B23B2+8]

CeCwF
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SOR2710
SOR2720
SOR2730
SOR2740
SOR2750
SOR2760
SOR2770
SOR2780
SOR2790
SOR2800
SOR2810
SOR2820
SOR2830
SOR2840
SOR2850
SOR2860
SOR2870
SOR2880
SOR2890
SOR2900
SOR2910
SOR2920
SOR2930
SOR2940
SOR2950
SOR2960
SOR2970
SOR2980
SOR2990
SOR3000

SOR3010
SOR3020
SOR3030
SCR3040
SCR30S0
SOR3060
SOR3070
SOR3080
SOR30S0
SOR3100
SOR3110
SOR3120
SOR3130
SOR3140
SCR31%0
SCR3160
SOR3170
SOR3180
SOR3190
SOR3200
SOR3210
SOR3220
SOR3230

Q=Qe (D*PHI (NL) +F®PHI (NR) ¢B#PHI (NA) +H#PHI (NB) «RHO*KEEP (N) «SL (N) +QRESOR3240

1(N)*WELL (N)=ETQDeSUBS+TL (N)*STRT(N)=(BeHeB1)®PHI(N))

CONTINUE

««=COMPUTATION OF INTERMEOIATE VECTOR Geee
W=B2<-A®BE (J=1)

BE (J)=C/W

G(J)=(Q=A®G(JU=1)) /W

SOR3250
SCR3260
SOR3270
SCR3280
SQR32S0
SOR3300
SOR3310
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OO0

(9] o000

Program listing—Continued

470 CONTINUE SOR3320

SOR3330

~==B8ACK SUBSTITUTE FOR BETA==~ SOR3340

NO3=DIMW=2 SOR33%50

DO 480 KNO4=]1,NOJ SCR3360

NO4=DIMW=KNC4 SOR3370

480 BETA(NOG4)=G(NO4)=BE (NC4)®BETA(NO4+]) SOR3380

GO TO 180 SO0R3350

.....'.'....'.........'...................Q....'.......l.l........SOR3‘00

SOR3410

=o=FORMATS=e= SOR3420

SOR3430

T L LY LT L PR S P e S L L L L L S it LI DL T L DY

SOR3450

SOR3460

450 FORMAT ('=1445Xs *SOLUTION BY LINE SUCCESSIVE OVERRELAXATION'/46X¢4SOR3470

12¢_')) SOR3480

500 FORMAT ('=1,26Xs*ACCELERATION PARAMETER ='yF6¢3¢* TWO DIMENSIONALSOR34S0

1 CORRECTION EVERY'9ISet ITERATIONS?) SOR3500

510 FORMAT ('OEXCEEDED PERMITTED NUMBER OF ITERATIONS®*/?t 1,39(%a?)) SOR3S510
END SOR3520~

SUBROUTINE SOLVE3(PHIsBEsGsTEMPIKEEPsPHE sSTRTeToS+QREIWELLsTLsSL«DADI 10
1ELoETA9VeXI¢DELXsBETAJDELYsALFAIXIT+TESTIsTReTCoGRND»SY s TOPoRATE,MADI 20

2+RIVER) ADI 30
PRSPPI A T 1°D ] 40
SOLUTION BY THE ALTERNATING DIRECTION IMPLICIT PROCEDURE ADI S0
[P R s ppEpEppsppEpRT T PR SR LT 1B ¢ 60

ADI 70
SPECIFICATIONS? ADI 80
REAL *B8PHI+DBLEWRHOP(20) yGsBEsyTEMPy IMKsDABSsWsPARAMyTEST2yDMAX]9DTADI 90

1ERMS+819E+QeBsDeFoHIRHOIXIIL ADI 100
REAL #4KEEPM aADI 110
INTEGER RyPyPUSDIMLsDIMWICHKyWATERsCONVRTyEVAPsCHCKoPNCHoNUMIHEADYADT 120

1CONTRILEAKIRECHsSIP+ADI ADI 130

ADI 140

DIMENSION PHI(1)s BE(1)s G(1)y TEMP(l)s KEEP(1)s PHE(1)e STRT(1)» ADI 150
IT(1)y S(1)s QREC(1)s WELL(1)s TL(1)s SL(1)s DEL(1)y ETA(L)y V(1) XADI 160
21(1)y DELX(1)y BETA(1)e DELY(1)» ALFA(1)s XII(1)s TESTI(1)» TR(1)sADI 170

3 TC(1)y GRND(1)s SY{(1)s TOP(1)y RATE(1)s M(1)s RIVER(]) ADI 180
ADOI 190
COMMON /SARRAY/ VF4(11)sCHK(15) apl 200

COMMON /SPARAM/ WATER.CONVRTEVAPsCHCKsPNCHyNUMsHEADsCONTRIERORsLEADI 210
1AKsRECH s SIPosUsSSeTToTMINJETDIST2QEToERReTMAX9COLToHMAX s YOIMWIDTHoADI 220
2NUMS ¢+ LSORsAD I 9DELToSUMeSUMP sSUBS+STOREWTESTHETQBIETQDyFACTX,FACTYADI 230
3TERR s KOUNT o IFINAL yNUMT g KT o KP ¢ NPERoKTHo ITMAXsLENGTHoNWEL ¢sNWsDIMLSDIADI 240

4MW9JNOL1 9 INOL9R9PsPUe I 9Js IDK] o IDK2 ADI 250
RETURN ADI 260
$900000000000000000000000000800000 0000000 c000scssossssstrsecnreesecADI 270

ADI 280
«==COMPUTE AND PRINT ITERATION PARAMETERS=== ADI 290
(222222 X122 22222 2 2 )] ADI 300
ENTRY ITER3 ADI 310
22222221 2222 2 20 2 ) ADI 320
HMIN=2, ADI 330
IN4SDIMW=2 ADI 340
INS2DIML =2 ADI 35S0
XVALZ3,1415842/(2,%IN4®ING) ADI 360
YVAL=3,1415#22/(2,%INS*]INS) ADI 370

DO 10 I=24+INO1 ADI 380
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Program listing—Continued

D0 10 J=2,JN01

NuI+DIML*(U=1)

IF (T(N).EQ.,0,) GO TO 10

XPART=XVAL® (1/ (1¢DELX (J)##2%FACTY/DELY (1) @#2#FACTX))
YPARTRYVAL® (1/(1+DELY (1) #®2%FACTX/DELX (J) ##2#FACTY))
HMINSAMIN]L (HMIN9 XPART YPART)

CONTINUE

ALPHASEXP (ALOG (HMAX/HMIN) / (LENGTH=1))

RHOP (1) =HMIN

DO 20 NTIME=2,4LENGTH

RHOP (NTIME) sRHOP (NTIME=1) #ALPHA

WRITE (P+400)

WRITE (P9410) LENGTH» (RHOP(J) s J=1+LENGTH)
RETURN

we=aINITIALIZE DATA FOR A NEW ITERATIONe==-
KOUNT=KOUNT+ 1

IF (KOUNT.LE.ITMAX) GO TO 40
WRITE (Ps390)

CALL TERM]

IF (MOD(KOUNT,LENGTH)) S0+50+60
Y2233 33 YT 22222 2 2 2

ENTRY NEWITC
RRBRRBRRBGRRBRRERBRDONNY

NTH=0

NTH=NTHe 1

PARAMERHOP (NTH)
TESTI(KOUNT+1)=0,

TEST'O .

NeDIML#*DIMW

DO 70 I=1uN

PHE(I)=PHI(I)

BIGI=0,0

===COMPUTE TRANSMISSIVITY AND T COEFFICIENTS IN WATER TABLE
OR WATER TABLE=ARTESIAN SIMUATION===

IF (WATER,NE.CHK(2)) GO TO 80

CALL TRANS

.........'...lo....'..‘................."....................Q...

w2=SOLUTION BY ADlw==
wweCOMPUTE IMPLICITLY ALONG ROWS~e~-
NO3=DIMW=2

DO S0 J=leDIMW
N31eDIML® (Jeol)

TEMP (J)=PH] (N)

DO 230 I=2.0IML

DO 200 J=2+JNO1
N=I+DIML® (J=])

NAmNe=]

NBaNs}

NLsNeDIML

NRaN+DIML

BE(J)=0.0

G(J)=0.0

~=«SKIP COMPUTATIONS IF NODE IS OUTSIDE AQUIFER BOUNDARY===
IF (T(N)eEQe04oORS(N)oLT40s) GO TO 200

ADI
ADI
ADI
A0l
ADI
ADI
ADI
ADI
ADI
ADI
ADl
ADI

ADI
AD1
ADI
aADI
aAD1
ADI
ADI
ADI
ADI
AD1
ADI
ADI
ADI
ADI
AD1
ADI
ADI
ADI
ADI
apl
ADI
ADI
ADI1
AD1
ADI
ADI
ADl
aDI
ADI
ADI
ADI
ADI
ADI
aDI
ADI
ADI
ADI
ADI
ADI
aADI
ADI
ADI
ADI
ADI
apl
ADI
AD1
ADI
ADI

103

390
400
410
420
430
440
450
460
470
480
490
500

510
s20
830
540
550
560
570
580
550
600
610
620
630
640
650
660
670
680
6S0
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940

960
970
980
990
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Program listing—Continued

~==COMPUTE COEFFICIENTSme=
D=TR(N=DIML)/DELX ()
FETR(N)/7DELX (W)
B=TC(N=1)/DELY(])
H=TC(N)/DELY(I)

IF (EVAPJNE.CHK(6)) GO TO 110

~==«COMPUTE EXPLICIT AND IMPLICIT PARTS OF ET RATE===
ETQB=0.

ETQD=0.0

IF (PHE(N) ,LE,GRND(N)=-ETDIST) GO TO 110

IF (PHE(N),GT.GRND(N)) GO TO 100

ETQB=QET/ETDISTY

ETQO=ETQB# (ETDIST~GRND (N))

60 T0 110

ETQD=QET

«==COMPUTE STORAGE TERM===

IF (CONVRT.EQ.CHK(T)) GO TO 120
RHO=S (N) /DELTY

IF (WATERGEQ.CHK(2)) RHO=SY(N)/DELT
GO TO 190

~=«COMPUTE STORAGE COEFFICIENT FOR CONVERSION PROBLEM===

SUBS=0.0

IF (KEEP(N) «GE+TOP (N) sAND,PHE (N) ,GE.TOP(N)) GO TO 160
IF (KEEP(N)oLToTOP(N) ¢ ANDSPHE (N)LT,TOP(N)) GO TO 150
IF (KEEP(N)=PHE(N}) 13041405140
SUBS=(SY(N)«S(N))/DELT# (KEEP (N)=TOP(N))

GO TO 160

SUBS=(S(N)=SY(N))/DELT®#(KEEP(N)=TOP(N))
RHO=SY (N) /DELT

GO T0 170

RHO=S (N) /DELY

IF (LEAKoNE.CHK(9)) GO TO 190

~==COMPUTE NET LEAKAGE TERM FOR CONVERSION SIMULATION===

IF (RATE(N) sEQ.04+sO0ReM(N) 4EQe0,) GO TO 190
HED1=AMAX1 (STRT(N)sTOP(N))

U=],

HED2=20,

IF (PHE(N).GE,TOP(N)) GO TO 180
HED2=TOP (N)

Um0,

SLIN)=RATE (N) /M(N) ® (RIVER(N)=HED1) ¢TL(N) # (HED1=HED2=STRT/(N))

CONTINUE

===CALCULATE VALUES FOR PARAMETERS USED IN THOMAS ALGORITHM
AND FORWARD SUBSTITUTE TO COMPUTE INTERMEDIATE VECTOR Ge=-=-

IMK= (BoD*¢FeH) ®PARAM
Es=D=F=RHO=IMK=TL (N) *U=ETQB
WzE-D#BE (J=1)

BE(J)=F/W

ADIlo000

ADIlOl0
ADIlo020
ADI1030
ADIL1040
ADI10S0
ADI1060
ADIlO70
ADIl080
ADI1090
ADI1100
ADIl110
ADIl120
ADI1130
ADIll40
ADI1150
ADIll60
ADII170
ADI1180
ADI1190
ADI1200
ADI1210
ADIl220
ADI1230
ADIl240
ADI1250
ADIl260
aDI1270
ADI1280
ADI1290
ADI1300
ADI1310
ADI1320
ADI1330
ADI1340
ADI1350
ADI1360
ADI1370
ADI1380
ADI1390
ADI1400
ADIl410
ADI1420
ADIl430
ADI1440
ADI1450
ADI1460
ADIla470
ADIl480
ADI1490
aADI1500
ADI1S10
ADI1S520

Q=«BoPHI(NA) ¢ (B+H=TIMK=E) #PHI (N} =H#PH] (NB) ~RHO#KEEP (N) =SL (N) «QRE (N)ADI1530

1=WELL (N) ¢ETQD=SUBS=TL(N)#STRT (N) =D4PHI (NL) =F#PHI (NR)
G(J)=(Q=D*G(J=1)) /W
CONTINUE

~==BACK SUBSTITUTE FOR HEAD VALUES AND PLACE THEM IN TEMPewa

XI1(DIMW)=0,D0
DO 220 KNQ4=31,NO3

ADI1540
ADI15S0
ADI1560
ADI1570
ADI1580
ADI1590
ACI1600
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Program listing—Continued

NO4=DIMW=KNO4
N=I+DIML®* (NO4=1)

~==FIRST PLACE TEMP VALUES IN PHI(N=])==a
PHI(N=]1)=TEMP (NO4)

IF (T(N)oNEoeOososANDeS(N)4GE,0s) GO TO 210
XIT(NO4)=0,00

GO TO 220
XII(NO4)=BG(NO4)=BE (NO4) XTI (NOGe])

TEMP (NO4)=PHI(N)+XII(NO&)

CONTINUE

105

ADIl610
aDll620
ADI1630
ADIl640
ADRI1650
ADI1660
ADI1670
ADI1680
ADI1700
ADI1710

..........'..'.l.".'l..'..'...‘........‘.........................ADII720

~==COMPUTE IMPLICITLY ALONG COLUMNS===
NO3aDIML =2

DO 240 I=1,DIML
TEMP(I)=PHI(])
DO 380 y=2+CIMW
DO 350 Is32,INO1
N=Ie¢DIML®(J=1)
NA=Ne]

NB=Ne1
NL=2N=DIML
NR=N+DIML
BE(I)=0,0
G(I)=0,0

===SKIP COMPUTATIONS IF NODE IS OUTSIDE AQUIFER BOUNDARYma=
IF (T(N)«EQeOeeORS(N)LT40s) GO TO 350

===COMPUTE COEFFICIENTS~=~
D=TR(N=DIML) /DELX(J)
FaTR(N)/0ELX (W)
B=TC(N=1)/DELY(])

H=TC(N) /DELY (D)

IF (EVAPJNE.CHK(6)) GO TO 260

«w=COMPUTE EXPLICIT AND IMPLICIT PARTS OF ET RATE===
ETQB=0,
ETQD=0,0

IF (PHE(N) (LE.GRND(N)=-ETDIST) GO TO 260
IF (PHE(N)+GT,GRND(N)) GO YO 250
ETQB=QET/ETDIST

ETQD=ETGB® (ETDIST=GRND (N))

GO TO 260

ETQD=QET

===COMPUTE STORAGE TERM==-

IF (CONVRTLEQ.CHK(T)) GO TO 270
RHO=S (N) /DELT

IF (WATERLEQeCHK (2)) RHO=SY(N)/DELT
GO TO 340

-==COMPUTE STQRAGE COEFFICIENT FOR CONVERSION PROBLEMe=-=
sUBsS=0,0

IF (KEEP(N) ¢GETOP (N) cANDJPHE (N) ,GE.TOP(N)) GO TO 310

IF (KEEP (N) oLT.TOP(N) JAND.PHE (N) ,LT<TCP(N)) GO TO 300

IF (KEEP(N)=PHE(N)) 28042909290

SUBS=(SY(N)=S(N)) /DELTH#(KEEP (N)~TQP (N))

GO Y0 310

SUBS=(S(N)=SY(N))/DELT*(KEEP(N)=TOP(N))

ADI1T730
ADI1740
ADI1750
ADI1760
ADI1770
ADIl780
ADI1790
ADI1800
ADIl810
ADI1820
AD0I11830
ADIl840
ADI1850
AD11860
ADI1870
ADI1880
ADI1890
ADI1900
ADIl910
apllgzo
ADI1930
ADI1940
ADI19S0
ADI1S60
ADI1S970
ADI1980
ADI19%0
ADI2000

ADI2010
ADI2020
ADI2030
ADI2040
ADI2050
ADI2060
ADI2070
Aplaoeo
ADI2090
ADIZ2100
ADIZ2110
ADIZ2120
ADI2130
ADIZ2140
AD12150
AD12160
ADI2170
Apl2léo
ADIZ1S0
ADI2200
aplzz210
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Program listing—Continued

RHO=SY (N) /DELY ADl2220
GO TO 320 ADI2230
RHO=S (N) /DELT ADI2240
IF (LEAK«NE.CHK(S)) GO TO 340 ADI2250
ADI2260

»w=COMPUTE NET LEAKAGE TERM FOR CONVERSION SIMULATION=== AD12270
IF (RATE(N)+EQs04sOReM(N)EQ,0,) GO TO 340 aADl2280
HED1=AMAX] (STRT(N) s TOP(N)) ADI2290
U=}, AD12300
HED2=0, aADI2310
IF (PHE(N).GE,TOP(N)) GO TO 330 ADl2320
HED2=TOP (N) ADI2330
Us0, ADI2340
SL(N)=RATE(N)/M(N)* (RIVER(N)=HED]1) ¢TL(N)®(HED1=HED2=~STRT (N)) ADI2350
CONTINUE ADI2360
ADI2370

===CALCULATE VALUES FOR PARAMETERS USED IN THOMAS ALGORITHM A0I2380
AND FORWARD SUBSTITUTE YO COMPUTE INTERMEDIATE VECTOR Ge==- ADI2390
IMKs (BeD+FoH) ¢PARAM ADI2400
Ex=B8«H=RMO=IMK=~TL (N) *U~ETOB ADl2410
WsE«B#BE (1=]) aADl2420
BE(I)=sH/W ADI2430
Qz=D#PHI(NL) ¢ (D¢F=IMKeE) ®PHI (N)=F#PH]I (NR) =RHO®KEEP (N) =SL (N) =QRE (N) AD]2440
1=WELL (N) ¢ETQD=SUBS=TL (N)®*STRT (N) =B#PHI (NA) =H®PHI (NB) ADI2450
G(1)=(Q=B®G(I=~1))/W ADI2460
CONTINUE ADI2470
ADl2480

«=«BACK SUBSTITUTE FOR HEAD VALUES AND PLACE THEM IN TEMPew=e ADI24S0
XII(DIML)=0,D0 ADI2500
DO 370 KNQO4=]1,NO3 ADIZ2510
NO4=DIML~KNOC4 AD1I2520
N=NQ4+DIMLY (J=1) ADI2530
ADI2S40

«==FIRST PLACE TEMP VALUES IN PHI(N=DIML)==== ADI25%0
PHI(N=DIML)=TEMP (NO4) ADI2560
IF (T(N)eNE.O,+sAND.S(N).GE.0.) GO TO 360 ADI2570
XII(NO4)=0,D0 ADI25€0
TEMP (NO4) =PHI (N) ADI25%90
GO TO 370 ADI2600
XITI(NO4) =G (NO4)=BE (NO4)®*XII(NO4e]) ADI2610
TEMP (NG4) =PHI (N) *+XII(NO4) ADl2620
ACI2630

~==COMPARE CHANGE IN HEAD WITH CLOSURE CRITERION== ADI2640
TCHK=ABS (SNGL (TEMP (NO4) ) =PHE (N)) ADI2650
IF (TCHK«GT.BIGI) BIGIaTCHK ADI2660
CONTINUE ADI2670
CONTINUE ADI2680
IF (BIGI+GT.ERR) TEST=1, ADI26S0
TEST3(KOUNT+1)=BIGI ADI2700
IF (TEST.EQ.l,) GO TO 30 aplI2710
RETURN apl2720
..........................."......'.....'..l........'............A012730
ADI2740

w==FORMATSme= ADI2750
ADI2760

ADI2780

ADI27S0

FORMAT ('0EXCEEDED PERMITTED NUMBER OF ITERATIONS'/' t939(te?)) ADIZ2800
FORMAT ('=?,38Xs*SOLUTION BY THE ALTERNATING DIRECTION IMPLICIT PRADIZ28B10

10CEDURE /739X ¢56(*_1)) ADl2820
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Program ligting—Continued

410 FORMAT (///1H0915922H ITERATION PARAMETERS!98D12.3//28X,10D12,3) ADI2830
END ADlZ2840~-

SUBROUTINE COEF (PHIJKEEPsPHE9STRT9SURIsT9TReTCoSoWELLTLsSLIPERMYBCOF 10

10TTOMsSYsRATEZRIVER I M TOPyGRND+DELXDELY) COF 20
e L T D ittt E L L EL L PR LR L P P L L LT L T of oL X
CCMPUTE COEFFICIENTS COF 40
cecemmemeeeseecmceecme-eee-msmaseesseeece-ceceesemeeasseecceceea=aCOF 50

COF €0
SPECIFICATIONS: COF 70
REAL ®8PHI+DBLEWRHOsBeDsF oM COF 80
REAL ®4KEEPIM COF 90
INTEGER RoPoPUSDIMLIDIMWeCHKIWATERWCONVRTWEVAP¢CHCKsPNCHoNUMyHEADCOF 100
1CCNTRyLEAKIRECHYSIPsADI COF 110

COF 120

DIMENSION PHI(l)s KEEP(1)s PHE(1)s STRT{(1)s SURI(1)s T{l)s TR(1)9s COF 130
1TC(1)y S(1)e WELL(1)y TL(1)y SL(1)s PERM(1}s BOTTOM(1)s SY(1)s RATCOF 140

2E(1)s RIVER(1)9s M(1)y TOP(1l)s GRND(1)s DELX(1)e DELY(1) COF 150
COF )60
COMMON /SARRAY/ VF4(11)eCHK(15) COF 170

COMMON /SPARAM/ WATERyCCNVRT4EVAPCHCKsPNCHINUMIHEAD9sCONTRWERORYLECOF 180
1AKyRECHSIPoUsSSyTT s TMINSETDISTIQETIERReTMAX9sCDLTsHMAX s YDIMeWIDTH,COF 160
2NUMS o LSORADI sDELT 9 SUMeSUMP 4 SUBSsSTORE s TESTIETGBIETQDsFACTXsFACTY,COF 200
ATERFRsKOUNT o IFINAL yNUMT s KT o KP s NPERSKTHs ITMAX o LENGTHoNWEL yNWsDIML,DICOF 210

4MWyUNO1 9 INOLeRIPsPUsTsJe 1DK] s IDK2 COF 220
COF 230

DATA PIE/3.141593/ COF 235
RE TURN COF 240
....l.l............Q....l..'........."..........l...'...........'COF 250
COF 260

«»=COMPUTE COEFFICIENTS FOR TRANSIENT PART OF LEAKAGE TERM=w= COF 270
TR 22X 22 R 2 2 X R ¥ 3 COF 280
ENTRY CLAY COF 290
2T 2Ry yyXyyy) COF 300
TMIN=]1,E30 COF 310
TT=0.0 COF 320
PRATE=0. COF 330
DC S0 I=1sDIML COF 340
DC S50 J=1sDIMW COF 350
N=TeDIML® (J=1) COF 360
COF 370

-==SKIP COMPUTATICNS IF Ty RATE OR M = 0, OR IF CONSTANT COF 380
HEAD BOUNDARY=== COF 390

IF (RATE(N) oLEeOeoORGTIN) EQaO0soORMIN) EQeO4oORSIN) oL To0.) GO TNCOF 400
1 50 COF 410
COF 420

-=-IF VALUE FOR TLI(N ) WILL EQUAL VALUE FOR PREVIOUS NODE. COF 430
SKIP PART OF COMPUTATIONS=== COF 440
IF (RATE(N)®M(N) EQ.PRATE) GO TO 40 COF 450
DIMT=RATE (N)BSUMP/ (M (N) #M(N) #SS#3) COF 460
IF (DIMT.GT.TT) TT=DIMT COF 470
IF (DIMT LT.TMIN) TMIN=DIMT COF 480
PPT=PIE®PIE®DIMT COF 490
COF 500

~==RECOMPUTE PPT IF DIMT WITHIN RANGE FOR SHORT TIME COMPUTATION==COF 510
IF (DIMT.LT.1,0E=03) PPT=1,0/DIMT COF 520
CC=(2,3=PPT)/(2,%PPT) COF 530
COF 540

«==COMPUTE SUM OF EXPONENTIALS~== CQF 550

SUMN=0,0 COF 560
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Program listing—Continued

DO 20 K=1,200

POWER=K#K#PP T

IF (POWER,LE,150+) GO TO 10
POWER=150

PEXZEXP (+POWER)
SUMN=aSUMN ¢PE X

IF (PEX,GT.0,00009) 60 TO 20
IF (KeGT4CC) GO TO 30
CONTINUE

=+=COMPUTE DENOMINATER DEPENDING ON VALUE OF DIMTe=e
DENQOM=]1,0
IE (DIMToLT,1,0E=03) DENOM=SQRT(PIE“DIMT)

~==HEAD VALUES ARE NOT INCLUDED IN COMPUTATION OF Q FACTOR SINCE
LEAKAGE IS CONSIDERED IMPLICITLYw==-

Ql=zRATE (N)/ (M(N) *DENOM)

TL(N)=Q1+2,%#Q1 *SUMN

PRATE=RATE (N) #M(N)

CONTINUE

TMINZTMIN®3,0

TT=TT#3,0

RETURN

CoF

....6..‘..........'......'.........0.'....'....O..Q..........'....coF

CoF

~==COMPUTE TRANSMISSIVITY IN WT OR WT=-ARTESIAN CONVERSION PROBLEM=COF

lQQG.QQ’?.OOQ#‘GQ.QQ

ENTRY TRANS
GQQGDQQQ'9QC'Q§.§'QO

DO 60 I=1sDIML

DO 60 JslsDIMW

NaTeDIML® (J=1)

IF (PERM(N) ,EG.0,) GO TO 60
HED=PHI (N)

IF (CONVRTLEGLCHK (7)) HED=AMINI1 (SNGL (PHI(N)),TOP(N))
T (N)BPERM (N) # (HED=BOTTOM (N) )
IF (T(N)46T.0,) GO TO 60

IF (WELL(N)+LT404) GO TO 70

e==THE FOLLOWING STATEMENTS APPLY WHEN NODES (EXCEPT WELL NODES)
GO DRYma=

PERM(N) =0,

T(N)=0,0

TR(N=DIML)=0,

TR(N) =0,

TC(N=1)=0,

TC(N)=D,

PHI(N)=SURI (N)

WRITE (P+150) 1.4
CONTINUE

IF (KTL,EQe0) RETURN
G0 TO 9¢

~=»=START PROGRAM TERMINATION WHEN A WELL GOES DRYwma=
WRITE (P9120) Isd

WRITE (Ps130)

IERR=]

CALL ORON

DO 80 Ix24INO1

DO 80 J=2sJNO1

NET+DIML® (J=1)

COF
caoF
COF
COF
COF
COF
COF
CoF
COF
COF
CoF
COF
CoF
CoF
COF
COF
COF

570
580
590
600
610
620
630
640
650
660
670
680
650
700
710
720
730
740
750
760
770
780
790
860
alo
820
830
840
850
860
870
880
8S0
900
910
920
930
940
950
960
970
980
950

COF1000

COF1010
COFlo020
COF1030
COF 1040
CCF1050
CoFl060
COF1070
COoF1080
COF1090
COFl100
CCFl11lo0
COF1ll120
COF1130
COoFl140
CofFliso
COF1160
COoFl1l70
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Program listing—Continued

80 PHI (N)=KEEP(N) COFl1180
SUM=SUM=DELT CoF1190
SUMP=SUMP=DELT COF1200
KTaKTe=] COoFl1210
IF (KT.EQ.0) STOP COF1220
IF (IDK2.EQ,CHK(15)) CALL DISK COF1230
IF (PNCHeEQ.CHK (1)) CALL PUNCH COF 1240
IF (MOD(KTsKTH) EG.0) STOP COF1250
WRITE (Psl40) KToSUM COF1260
CALL DRDN COF1270
IF (CHCK.EQ.CHK(S)) CALL CWRITE CoFl1280
SToP COF1290
COF1300
e==COMPUTE T COEFFICIENTSe== COF1310
GRBBDRORBBBUERBRERIBRY COF1320
ENTRY TCOF COF1330
I Y Y YT 2 Y Y YT Y Y Y Y COF1340
90 DO 110 I=1+INO1 COF1350
DO 110 J=lsJNOl COF1360
N=I+DIML®(J=l) COF1370
NRzN+DIML COF1380
NB=N+] COF1390
IF (T(N).EQe0,) GO TO 110 COF1400
IF (T(NR)+EQeO,) GO TC 100 COFlslo0
TRIN)Z(2«%T(NRI®T(N))/(T(N)PDELX(Je1)oT(NR)®DELX(J))®FACTX COF1420
100 IF (T(NB)+EQe0o) GO TO 110 COF1430
TC(NI=(Z2e#T(NB)®T(N))/(T(N)ODELY(J*1)*T(NB)*DELY(]I))®FACTY COF 1440
110 CONTINUE COF14S90
RETURN COF 1460
COF1470
cecefFORMATSe== CoF1480
COF1480

CoF1510

COF1520

120 FORMAT (Yol B ranosenanadWELL 9130909139 " GOES DRY®###QuANGRNGNNGY) COF1%30

130 FORMAT ('1'450Xs*ORAWDOWN WHEN WELL WENT DRY?) COF1540

1640 FORMAT (')1%432X¢ 'DRAWDOWN FOR TIME STEP*4I3,'3 SIMULATION TIME =',COF1550
11PE1S«Te* SECONDS?") COF1560

150 FORMAT ('@t ,20('#%) ¢t NODE *9I4s%e?yl6s? GOES DRY 1,20(41)) COF1570
END COF1580~

SUBROUTINE CHECKI(PHIsKEEPIPHEsSTRT+TeTReTCoSIQREIWELLeTLIPERMyBOTCHK 10

1TOMySY,RATEsRIVER M TOPsGRND+DELX9DELY) CHK 20
COMPUTE A MASS BALANCE CHK 40
B T L Y T T T N L L L L L LB T T P Y e of . . 850

CHK 60
SPECIFICATIONS? CHK 70
REAL #8PHIJ0BLE CHK 80
REAL %4KEEP oM CHK S0
INTEGER RoPyPUDIMLIDIMWICHKsWATERyCONVRTyEVAP9CHCK9PNCHyNUMIHEAD+CHK 100
1CONTRYLEAKIRECH»SIPyADI CHK 110

CHK 120

DIMENSION PHI(1Z9JZ)y KEEP(IZ9JZ)s PHE(1ZeJZ)s STRT(IZeJZ)s T(IZWJCHK 130
12)s TRUIZwJZ)y TC(IZ9JZ)s S(1Z9JZ)s GRE(IZ9JZ) e WELL(IZ9J2Z)s TL(IZCHK 140
29JZ)s PERM(IZ4JZ)s BOTTOM(IPsJP) s SY(IPsUP)s RATE(IRsJR)y RIVER(IRCHK 1S5S0

39JR) e M(IRsJR) s TOP(ICeJC)e GRND(IL»JL) s DELX(JZ)e DELY(12) CHK 160
CHK 170
COMMON /SARRAY/ VF4(11)+CHK(15) CHK 180
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Program ligting—Continued

COMMON /SPARAM/ WATERICONVRTIEVAPICHCK¢PNCHINUMIHEAD yCONTRIERORSLECHK
1AKoRECHsSIPoUsSSeTToTMINIETDISToQETIERR e TMAX s COLToHMAX e YDIMGWIDTHCKHK
2NUMS s LSORADIsDELToSUMySUMP ¢ SUBS 9 STORE ¢ TESTIETQABIETQDsFACTXFACTY s CHK
JIERRIKOUNT o TF INAL o NUMT o KT o KP s NPERIKTHs ITMAX o LENGTHoNWEL o+ NWsDIMLsDICHK
4MW 9o UNO1 9 INOL1oRyPyPUsIsJe IDK]1 o IDK2 CHK

COMMON /CK/ ETFLXT9sSTORTIQRETsCHSTsCHDToFLUXTIPUMPTsCFLUXTsFLXNT CHK

COMMON /ARSIZE/ 1Z2¢JZsIPsJP9IRsJRIICIUCIILOJULIISeUSesIHIMAXIMX]I CHK

RETURN CHK
..................‘........'.......G......'.......C........l......CHK
BEDRDPRRRBRBORDRRNON CHK
ENTRY CHECK CHK
BRBNDRBVVBDRNBBNRRDRD CHK
o= INITIALIZE VARIABLESw==- CHK
PUMP=0, CHK
STOR=0, CHK
FLUXS=0,0 CHK
CHD1=0,0 CHK
CHD2=0,0 CHK
QREFLX=0, CHK
CFLUX=0, CHK
FLUX=O0, CHK
ETFLUX=0, CHK
FLXN=0,0 CHK
...........‘....................................................Q.CHK

CHK
=e=COMPUTE RATESsSTORAGE AND PUMPAGE FOR THIS STEP=== CHK
D0 240 I=2,.CIML CHK
DO 240 J=2+CIMW CHK
IF (T(leJd)eEG,04) GO TO 240 CHK
AREASDELX (JU)®#DELY (D) CHK
IF (S(IsJ)eGELO04) GO TO 120 CHK

CHK
===COMPUTE FLOW RATES TO AND FROM CONSTANT HEAD BOUNDARIES=== CHK
IF (S(IeJm1)elTe0eeORT(IsU=1).EQ,0,4) GO TO 30 CHK
X (STRT(IoJ)=PHI(ToJ=1))8TR(TeJ=1)*DELY(I) CHK
IF (X) 10030420 CHK
CHD1=CHD]l+X CHK
GO TO 30 CHK
CHD2=CHD 2+ X CHK
IF (S(I1oJel)elTe0esORT(IvJ*1).EQe04) GO TO 60 ' CHK
Xz (STRT(IsJ)=PHI(IsJ¢1))®TR(IeJ)*DELY(I) CHK
IF (X) 40460450 CHK
CHD1=CHD]1 +X CHK
GO TO 60 CHK
CHD2=CHD2+X CHK
IF (S(lelod) el Te04eORaT(I=19J) EQ,0.) GO TO 90 CHK
XS (STRT(Iou)=PHI(I=19J))®TC(I=19J)#DELX(J) CHK
IF (X) 70490980 CHK
CHD1=CHD1¢X CHK
GO YO 90 CHK
CHD2=CHD2+X CHK
IF (S(I0)19J) el To0eeO0RT(I®lodJ)EQ,04) GO TO 240 CHK
X= (STRT(I9J)=PHI(I019J))®TC(IyJ)*DELX(J) CHK
IF (X) 10002404110 CHK
CHD1=CHD1 X CHK
GO TO 240 CHK
CHD2=CHD2 X CHK
GO TO 240 CHK

CHK
w=aRECHARGE AND WELLS=== CHK
QREFLX=QREFLX+QRE(I+J) ®AREA CHK

190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
3eo0
3S0
400
410
420
430
440
450
460
470
480
4950
500

510
520
530
540
550
560
570
580

600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
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Program ligting—Continued

IF (WELL(IsJ)) 13041504140 CHK 800
PUMP=PUMP+WELL (1) *AREA CHK 810
GO T0 150 CHK 820
CFLUX=CFLUXWELL (I1+J) ®AREA CHK 830
IF (EVAPJNE.CHK(6)) GO TO 190 CHK 840
CHK 850

==»=COMPUTE ET RATEw=» CHK 860
IF (PHI(IsJ)+GEL,GRND(I+J)=ETDIST) GO TO 160 CHK 870
ETQs0.,0 CHK 880
GO YO 180 CHK 890
IF (PHI(I+J)LE.GRND(I9J)) GO TO 170 CHK 900
ETO=QET CHK 910
G0 TO 180 CHK 920
ETQ=QET/ETDIST# (PHI(I4J)¢ETOIST=GRND (I J)) CHK 930
ETFLUXSETFLUX<-ETG®AREA CHK 940
CHK 950

=~=COMPUTE VOLUME FROM STORAGE===- CHK 960
STORE=S (I+y) CHK 970
IF (WATERGEQ.CHK(2)) STORE=SY(IsJ) CHK 980
IF (CONVRT,NE,CHK(T)) GO TO 230 CHK 990
X2KEEP (I9J)=PHI(IsJ) CHK1000
IF (X) 20042100210 CHK1010
HED1=PHI(I+y) CHK1020
HED2=KEEP (I+J) CHK1030
X=ABS (X) CHK1040
60 T0 220 CHK1050
HED1=KEEP (I+J) CHK1060
HED2=PHI (1) CHK1070
STORE=S (I+4) CHK1080
IF (HED)=TOFP(IoJ)eLEeOes) STORE=SY(I4y) CHK1090
IF ((HED1=TOP(19J))#(HED2=TOP(I+J))elTo0,0) STORE=(HED1=TOP(I+J))/CHK]1100
1X®S(IoJ) ¢ (TOP (1 oJ)=HED2) /X#SY (I9J) CHK1110
STOR=STOR+STORE® (KEEP (19J)=PHI(IyJ))®AREA CHK1120
CHK1130

=e=COMPUTE LEAKAGE RATEw=~ CHK1140
IF (LEAK.NEL.CHK(9)) GO TO 240 CHK11S0
IF (M(TsJ)eEQe04) GO TO 240 CHK1160
HED1=STRT (IsJ) CHK1170
IF (CONVRTLEQ.CHK (7)) HED1=AMAX]1(STRT(IsJ)eTOP(IsJ)) CHK1180
HED2=PHI(Isy) CHK1190
IF (CONVRT,EQ,CHK (7)) HED2=AMAX]1 (SNGL(PHI(I+J))sTOP (1)) CHK1200
XX=RATE(IsJ)#(RIVER(I9J)=HED])#AREA/N(1+J) CHK1210
YY=TL(TsJ) # (HED]1=HED2) #AREA CHK1220
FLUX=FLUX®XX CHK1230
XNET=XXeYY CHK1240
FLUXSaFLUXS+XNETY CHK1250
IF (XNETelLT40,) FLXNSFLXN=XNET CHK1260
CONTINUE CHK1270
..........O.I.O......0.........’........0l.0..Q...Q..l............cHKlzeo
CHK12%0

-==COMPUTE CUMULATIVE VOLUMESy TOTALSe AND DIFFERENCES==~- CHK1300
STORT=STORT+STOR CHK13}0
STOR=STOR/DELT CHK1320
ETFLXTZETFLXT=ETFLUX®DELY CHK1330
FLUXT=FLUXTeFLUXS#DELT CHK1340
FLXNT=FLXNTeFLXN®DELT CHK1350
FLXPT=FLUXT+FLXNT CHK1360
QRET=QRET*QREFLX®DELT CHK1370
CHDT=CHDT=CHD1#DELT CHK]1380
CHST=CHST+CHD24DELT CHK1360
PUMPT=PUMPT=PUMP#DELT CHK1400
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Program listing—Continued ‘
CFLUXT=CFLUXT«CFLUX®DELT CHK1410
TOTL1=STORTeQRET+CFLUXT+CHST+FLXPT CHK1420
TOTL2=CHDT+PUMPT+ETFLXT+FLXNT CHK1430
SUMR=QREFLX+CFLUX+CHD2+CHD1+PUMP+ETFLUX+FLUXS+STOR CHK1440
DIFF=TOTLZ2~-TOTL1 CHK1450
PERCNT=z0.0 CHK1460
IF (TOTL24EG.04) GO TO 250 CHK1470
PERCNTaDIFF/TQTL2%100, CHK1480
250 RETURN CHK1490
..........................'..'................'...................CHKISOO
CHK1510
«==PRINT RESULTS==-~ CHK1520
(2222222222222 X2 X2 2422 X4 CHK153¢0
ENTRY CWRITE CHK1540
HREVRRBDBUBUVCTRIDOBRBREDILE CHK1550
CHK1560
WRITE (P9260) STORIQREFLXsSTORT9CFLUXIQRETsPUMPsCFLUXTIETFLUX9CHSTCHK1S70
19FLXPToCHD29TOTL1+CHDL 9 FLUXsFLUXSIETFLXT9CHDTsSUMRoPUMPT +FLXNTsTOTCHK1580
2L2+DIFF+PERCNT CHK1590
RETURN CHK1600
CHK1610
ceeFORMATS=e~ CHK1620
CHK1630
cmemceeesemcocmcesacesecceeesesessssescses=meeseasecsaencesasseensCHK]640
CHK1650
CHK1660
260 FORMAT ('0?410Xe?CUMULATIVE MASS BALANCE:'+16Xe"L ##30,23X,'RATES FCHK1670
10R THIS TIME STEP3's16XetL#e3/T1/11Xe24(%=1)943X925(%=")//20Xs?SOUCHK1680
2RCES1 969Xy 'STORAGE =19F20,4/20X18(1=1) 168Xs "RECHARGE ='¢F2044/27XCHK1650
3y ISTORAGE =0 4F20,2035Xs "CONSTANT FLUX =94F20,4/26X¢ "RECHARGE ='4F2CHK1700

4002941Xy'PUMPING =1 9sF20,4/21Xs *CONSTANT FLUX =*9F20,2+30Xs 'EVAPOTRCHKLT710 .
SANSPIRATION =04F2044/21Xe*CONSTANT HEAD ='9F2042+34Xe*CONSTANT HEACHKI1TZ0
6DV /2TXe ' LEAKAGE 31 oF20.2046Xs "IN =299F20,4/21Xs'TOTAL SOURCES =',FCHK1730
720,29465X970UT =9 9F20e4/96X 9 'LEAKAGE1*/20Xs*DISCHARGES:* 945Xy 'FROM CHK1740
8PREVIOUS PUMPING PERIOD =?4F20,4/20X911('=1) 968Xy ?*TOTAL ='9F20,4/1CHK1750
96Xy *EVAPOTRANSPIRATION =943F20,2/21X9 'CONSTANT HEAD =',F2042+36Xy 1SCHK1760
$UM OF RATES =94F20.4/19X'QUANTITY PUMPED ='4F20,2/2TXs 'LEAKAGE =tyCHK1770
$F2042/19X9'TOTAL DISCHARGE =14F2042//17X+s'DISCHARGE=SOURCES =',F20CHK1780
$.2/15Xe*PER CENT DIFFERENCE =1'4F20.,2//) CHK1760

END CHK1800~

SUBROUTINE PRNTAI(PHI+SURI#T+SeWELLsDELX+DELY) PRN 10
mececccmmeseccccmmecemcmsmmesemssmma-esesssesecccesecesecea=ac===a=PRN 20
PRINT MAPS CF DRAWDOWN AND HYDRAULIC HEAD PRN 30
e A I YT T PP P P R P T Y P Y =11, 40
PRN 50
SPECIFICATICNS: PRN 60
REAL #8PHIsZsXLABELWYLABELTITLEsXN19MESUR PRN 70
REAL #®#4K PRN 80
INTEGER RoePoPUsDIML9sDIMWsCHK s WATERyCONVRTJEVAP ¢ CHCK9PNCH9NUMIHEADsPRN SO
1CONTRyLEAKYRECH9SIPsADI PRN 100
C PRN 110
DIMENSION PHI(IZ9JZ)9s SURI(IZeJZ)s S(IZsJZ)y WELL(IZ+JZ)s DELX(JZIPRN 120
1y DELY(IZ)y T(IZeJZ) PRN 130
C PRN 140
COMMON /SARRAY/ VF4(11)+sCHK(15) PRN 150

COMMON /SPARAM/ WATER,CONVRT+EVAPsCHCK+PNCHsNUMIHEAD9sCONTR2ERORLEPRN 160
1AKoRECHsSIPsUsSSeTTeTMINSETDISTIOQET9ERReTMAXoCOLToHMAX 9 YDIM,WIDTHsPRN 170
2NUMS s LSCR9ADY sDELT9SUMsSUMP s SUBSsSTORE s TEST2ETABIETQDWFACTX,FACTY+PRN 180
3159“OKOUNTO;FINAL'NUMTOKTQKPONPEROKTH!IYMAX,LENGTHQNWEL'NN'DIML’DIPPN 150
4MUW o UNO12INOL9RsPoPUsToJs IDK]1+1DK2 PRN 200
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Program listing—Continued

COMMON /PR/ XLABEL (3) o YLABEL (6) s TITLE(S) o XN1+MESURIPRNT (122) +BLANKPRN
1(60)+DIGIT(122) s VF1(6)9sVF2(6) 9o VFI(T) 9 XSCALEsDINCHsSYM(17)9XN(100)sPRN
2YN(13)eNA(4) sN1IN2sNIsYSCALEWFACT]FACT2 PRN

COMMON /ARSIZE/ I1ZeJZoIPsJPsIReJRIICIJUCHILIJLIISsUSeIMeIMAXyIMX]1 PRN

RETURN PRAN

......l.'....................'.........0......'.'.................pRN

PRN

-==INITIALIZE VARIABLES FOR PLOT=== PRN

BERNRGVBBRBOROBOTBNOG PRN

ENTRY MAP PRN

YT EIE R XY -2 X X 3 PRN

XSF=DINCH®XSCALE PRN

YSF=DINCH#YSCALE PRN

NYD=YDIM/YSF PRN

IF (NYD®YSF LE.YDIM=DELY(INQ1)/72+) NYD=NYDe¢] PRN

IF (NYD.LE.12) GO TO 20 PRN

DINCH=YDIM/ (12.#YSCALE) PRN

WRITE (Pe310) DINCH PRN

IF (YSCALE.LT.140) WRITE (Ps320) PRN

GO TO0 10 PRN

NXD=WIDTH/XSF PRN

IF (NXD#XSF LENIDTH=DELX(JNO1)/24) NXD=NXDe¢] PRN

N4=NXD#N]1+] PRN

NS=NXDe1 PRN

N6=NYD+} PRN

NBaN2#NYDe] PRN

NA(1)=N&/2-] PRN

NA(2)=N4/2 PRN

NA(3)=N4/2+3 PRN

NC=(N3=NB=~10)/2 PRN

ND=NC+NE PRN

NE=MAXO (NS¢N6) PRN

VF1(3)=CIGIT(ND) PRN

VF2(3)=D1GIT (ND) PRN

VF3(3)=DIGIT(NC) PRN

XLABEL (3) =MESUR PRN

YLABEL (6) sMESUR PRN

DO 40 I=1¢NE PRN

NNX=N5e] PRN

NNYz]e] PRN

IF (NNY.GE.N6) GO TO 30 PRN

YN(I)=YSFONNY/YSCALE PRN

IF (NNXJLT,0) GO TO 40 PRN

AN(I)=XSFeNNX/YSCALE PRN

CONTINUE RRN

RETURN PRN

..."..........l'...............‘.............................'.'.PRN

PRN

BHRBLDRBRERNBDRRBOOD PRN

ENTRY PRNTA(NG) PRN

GRBBRBBNIRRR BRI RN PRN

wa=VARIABLES INITIALIZED EACH TIME A PLOT IS REQGUESTED=== PRN

DIST=WIDTH=DELX (JUNO1) /2, PRN

JJ=JNO1 PRN

Li=1 PRN

Z=NXD#XSF PRN

IF (NG.EQ.,1) WRITE (P4280) (TITLE(I)eI=1¢2) PRN

IF (NGLEGe2) WRITE (Pes2B0) (TITLE(I)eI=3+5) PRN

DO 270 I=14N& PRN

PRN

=== OCATE X AXES=== PAN
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210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
480
500
S10
520
530
540
550
560
570
580
590
600
610
620
630
640
680
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
8lo
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Program listing—Continued

s Ne]

IF (1.EC.1.CR,I.EQ.N4) GO TQ S0 PRN 820
PRNT (1}=SYM(12) PRN 830
PRNT (N8)=SYM(12) PRN 840

IF ((I=1)/N1#*N1.NE.I=1) GO TO 70 PRN 850
PRNT (1) 2SYM(14) PRN B60
PRNT (NB)ESYM(14) PRN 870

GO TO0 70 PRN BEO

c PRN 850
c ~==LOCATE Y AXES=== PRN 9090
50 DO 60 J=14¢N8 PRN 910
IF ((J=1)/N28N2.,EQeu=1) PRNT(JI=SYM(14) PRN 920

60 IF ((J=1)/N2%N2,NEeJ=1) PRNT(J)=SYM{13) PRN 930
. PRN 940

-==COMPUTE LOCATION OF NODES AND DETERMINE APPROPRIATE SYMBOL=== PAN 980

70 IF (DISTeLTe0s¢OReDIST.LTLZ=XN1#XSF) GO TO 220 PRN 960
YLEN=DELY(2)/2. PRN 970

DO 200 L=2+INOL PRN 980
JEYLENSN2/YSF +1,5 PRN 990

IF (T(LsJJ) eEGL04) GO TO 140 PRN1000O

IF (S(LsJJ)4LT.04) GO TO 190 PRN1010
INDX3=0 PRN1020

GO TO (80+90)s NG PRN1030

80 K=(SURI(LsJJY)=PHI(LsJJ))®FACT] PRN1040
«T0 CYCLE SYMBOLS FOR DRAWDOWNs REMOVE C FROM COL. 1 OF NEXT CARD=PRN1050
K=AMOD (Ks10,) PRN1060

GO TO 100 PRN1070

90 K=PHI (LsJJ)9FACT2 PRN10E0O
100 IF {(K) 11091404120 PRN10S0
110 IF (J=24GTo0) PRNT(J=2)3SYM(13) PRN1100
Nz =K PAN1110

IF (NJ.LT4100) GO TO 130 PRN1120

GO YO 170 PRN1130
120 N=K PRN1140
IF (N.LT.100) GO TO 130 PRN1150

IF (N.GT.999) GO YO 170 PRN1160
INDX3=N/100 PRN1170

IF (J=2¢GT40) PRNT(J=2)3SYM(INDX3) PRN1180
N=N=INDX3%100 PRN1190

130 INDX1=MCD(Ns10) PRN1200
IF (INDX1.EQ,0) INDX1=10 PRN1210

~TO CYCLE SYMBOLS FOR DRAWDOWNs, REMOVE C FROM COL. 1 OF NEXT CARD=PRN1220

c IF (NG,EQs1) GO TC 150 PRN1230
INDX2=N/10 PRN1240

IF (INDX2.GT.0) GO TO 160 PRN1250
INDX2=10 PRN1260

IF (INDX3,EQ.0) INDX2=15 PRN1270

GO TO 160 PRN1280

140 INDX1=15 PRN12S0
150 INDX2=15 PRN1300
160 IF (J=14GT4,0) PRNT(J=1)=SYM(INDX2) PRN1310
PRNT (J)=SYM(INDX]) PAN1320

GO TO 200 PRN1330

170 DO 180 II=1,3 PRN1340
Jlzy=3+11 PRN1350

180 IF (J14GT40) PRNT(JI}=SYM(11) PRN1360
190 IF (S(LsJJ)elLTe0s) PRNT(J)aSYM(16) PRN1370
200 YLEN=YLEN+ (DELY(L)+DELY(Le*1)) /2, PRN1380
210 DIST=DIST=(DELX(Ju)+DELX(JJ=1))/2, PRN1390
Ju=dd=1 PRN1400

IF (JJ.EG,0) GO TO 220 PRN1410

IF (DIST.GT,2=XN1®XSF) GO TO 210 ) PRN1420
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Program listing—Continued

220 CONTINUE PRN1430
PRN1440

===PRINT AXES)LABELSY AND SYMBOLSw=== PRN1450

IF (I=NA(LL) .EQ.0) GO TO 240 PRN1460

IF ((I=1)/N1®N1=(I=1)) 250,230,250 PRN1470

230 WRITE (PoVF1) (BLANK(J) sJ=LsNC) s (PRNT(J) sJ=19N8) o+ XN(14(I=1)/6) PRN1480
GO T0 260 PRN14S0

240 WRITE (PeVF2) (BLANK(J)sJ=1sNC) s (PRNT (J)sJ=19sNB) ¢ XLABEL (LL) PRN1500
LL=LL+1l PRN1S10

GO TO 260 PRAN1520

250 WRITE (PsVF2) (BLANK{J) sJ=1sNC) s (PRNT (J) e J=19N8) PRAN1530
PRN1540

~==COMPUTE NEW VALUE FOR Z AND INITIALIZE PRNT==e PRN1550

260 2zZ=2,%XN]1®#XSF PRN1560
DO 270 J=1sN8 PRN1570

270 PRNT (J)=SYM(15) PRN1580
PRN1590

===NUMBER AND LABEL Y AXIS AND PRINT LEGEND=== PRN1600
WRITE (PsVF3) (BLANK(J)sJ=1¢NC) s (YN(I)yI=14N6) PAN1610
WRITE (Pe300) (YLABEL(I)sI=146) PRN1620

IF (NG.EQ.1) WRITE (P,290) FACTI PRAN1630

IF (NG.EQ.2) WRITE (Py290) FACT? PRN1640
RETURN PAN1650
PAN1660

===FORMATS === PRN1670
PRN1680
emmesscccecccccccecccccccacececcecsececcccomccarmmmmccmamemacmaa-=PRN]690
PRN1700

PRN1710

280 FORMAT ('1'453Xs4A8//) PAN1720

290 FORMAT ('OEXPLANATION!/?' %,11('=?)//%" R = CONSTANT HEAD BOUNDARY?'/PRN1730
1v a#s# 3 VALUE EXCEEDED 3 FIGURES'/* MULTIPLICATION FACTOR =1+F8,3)PRN1740

300 FORMAT ('0'939X46A8) PRN1750
310 FORMAT ('0'+25X0e10(*®#?) st TO FIT MAP WITHIN 12 INCHES, DINCH REVISPRN1760
1ED TO'9Gl5.791Xe10(t%1)) PRN1770
320 FORMAT ('0'945Xe'NOTE! GENERALLY SCALE SHQULD BE > OR = 1,0¢) PRN1780
END PRN17S0~
BLOCK DATA BLD 1o
cewcsecace BLD 20
REAL #BXLABEL+YLABELsTITLE+XN]1sMESURyRHOsBeDsFoH BLD 30
INTEGER RyPyPUsDIMLIDIMWoCHK9WATERyCONVRT4EVAPyCHCK9PNCHoNUMIHEADWBLD 40
1CONTRWLEAKWRECHISIP+ADI BLD S0
BLD €0

COMMON /DPARAM/ RHOsBsDsFsH BLD 70
COMMON /SARRAY/ VF4(11)sCHK(15) BLD 8¢

COMMON /SPARAM/ HATER'CONVRTQEVQP'CHCKvPNCHQNUM’HEADOCONTRQEROR'LEBLD SO0
1AKGRECHISIPoUSSeTTy TMINIETDISTIQETIERRsTMAX s COLT 9 HMAX s YDIM WIDTHoBLD 100
2NUMS o LSOR s ADI oDELT9SUMySUMPySUBS+STOREsTESTIETQBWETQD,FACTXFACTYsBLD 110
3IERRsKOUNT ¢ IF INAL s NUMT oKToKP o NPERWKTHo ITMAX 9 LENGTHoNWEL yNWosDIMLDIBLD 120
4MW s JNOT+INO1sRePoPUI I+ JeIDK1 s IDK2 BLD 130

COMMON /PR/ XLABEL (3) 9 YLABEL (6) sTITLE(S) ¢XN1+MESURWPRNT (122) +BLANKBLD 140
1(60)sDIGIT(122)9VF1(6) s VF2(6)sVFI(T) s XSCALEJDINCHoSYM(17)9sXN(100)+BLD 150
2YN()13)9NA(4)9N)9N29NIsYSCALESFACT1+FACT2 B8LD 1€0

COMMON /ARSIZE/ 1Z4JZsIPoJPeIRsURIICIJCeILoJL9ISeJUSsIHsIMAX,IMX]1 BLD 170

RO ERE ORI BRRRDARORBANORRRONARBRNONORBNRBONBBERERRRELD 180

BLD 190

DATA IZoJZoIPeJPeIRIURIICIJCIILIJLISHUSIIMAX/13%20/91H/1/ BLD 200

DATA CHK/*PUNC? o *WATE ' o "CONT 9 tNUME ' g YCHEC ' s "EVAP Y, *CONV 1 4 "HEAD ' 4 *BLD 210



116

TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS

Program listing—Continued

ILEAK Y9 'RECH' s *SIP "4 ? SOR' 4 *ADIV4*DK] "99DK2 '/9RePePU/Sy697/9B4D4BLD
2F yH/4%0,D0/ BLD
DATA SYM/ZS1 1902040303040 40603160070 4080 190,000,080 ,0|0,0mtytst 1BLD
1 Yy'RYyWE/ BLD
DATA PRNT/122%" '/oN1¢N2sN3eXN1/69109133+,833333333D=1/9BLANK/60#'BLD
1 '/4NA(4)/1000/ ‘ BLD
DATA XLABEL/' X DIS= '9?'TANCE INvyt MILES */9»YLABEL/*DISTANCE'y* BLD
1FROM ORVYS1IGIN IN v4'Y DIRECT'+*IONy IN 4 'MILES v/sTITLE/*PLOT BLD
20F 'y 'DRAWDCWN 4 *PLOT OF 1o SHYDRAULI's*C, MEAD'/ BLD
DATA DIGIT/010 402040303040, 050 060,070,080 ,0090,0]100,0]]10,¢137,9]3'BLD
1oV140 0015000160000 T 0901809019 0,0200,72]11,4922799123%9124'9925%91261,4BLD
2927199289 9123040300,9319,1329,9330,9361,9350,1369,1370,938¢1,1391,98LD
340000410 00629,1430,064091450,9461,14T1,148%,9499,0500,15]10,9¢521,15BLD
631, 1561,1550,0561, 1570, 1581,1591,1600,16]11,162199631,1641, 1651, 166BLD
Sl tET o168 91691 g1 TQ1 0TI 00720530 T3090T40,1TS 0TG40 T7T0,4878%,1 TSBLD
GUg 1801181141829 183191841,1857,1867¢'871,'88%91891,790?,791',19218LD
Tet93191941,1G5190069919T71,1981,1990,°]100%,*101%9%102%9"103%,* 104'BLD
8491057971067 7107%97108%97109%¢°110%9%111%4%112'9%113%4%114%0'115'BLD
9et116%e0 1171911180 97119%,0120%9%121%9%122%/ BLD
DATA VF1/V(1H tytyt,y? TetAloF140]10,2%90)0/ BL.D
DATA VF2/71(1H ety TotAleltetXgABYyt)Y/ BLD
DATA VF3/71(1HO 9ty ColtALoF 14131009 12F1%010,2)¢/ BLO
DATA VF&4/ ¢ (1HOY9 9%y ? T tXol20 et 92X9t9t20F609 %41/ (%" Yy 'Xy2BLD
10V9'F6e1'0%)) 0/ BLD
Y Y Y Y Y T Yy Y Y Y R YTy T Y Py T T Ty e Y Y Y Y YT Y ETY Y- TH))

END BLD

220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470=
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